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SECTION 1
INTRODUCTION

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) and the 1986 Superfund Amendments and Reauthorization Act (SARA),
Roy F. Weston, Inc. (WESTONg) has been contracted by the U.S. Environmental Protection
Agency (EPA) to perform an Expanded Site Inspection (ESI) of the Delta Shipyard site (EPA
Identification No. LAD058475419) located in the city of Houma, Terrebonne Parish, Louisiana
(Figure 1-1). Based on available site information, WESTON believes that the site is eligible for
action under CERCLA/SARA. EPA Region 6 retained WESTON to complete this investigation
under EPA Contract No. 68-W9-0015 and Work Assignment No. 26-6JZZ.

WESTON has prepared this Work Plan to describe the activities that will be completed as part
of the Delta Shipyard ESI. A summary of the site history and known waste characteristics,
previous site investigations, and the ESI sampling activities are provided in this Work Plan.
WESTON will follow EPA’s Contract Laboratory Program (CLP) and WESTON’s Corporate
Quality Assurance/Quality Control (QA/QC) guidelines for sample collection, chain-of-custody
transfer, and analytical data management during the performance of the Delta Shipyard ESI.

1.1 PURPOSE AND OBJECTIVE OF THE ESI

The ESI is intended to be the final investigation in an ongoing screening process of known and
potential hazardous waste sites. The purpose of this ESI is to identify immediate or potential
threats that hazardous substances attributable to the site may pose to human health and the
environment by documenting the existence and migration of hazardous substances related to the
site and by identifying the receptors, or targets, potentially exposed to the hazardous substances.
EPA will use the information obtained during the ESI to evaluate the site using the Hazard
Ranking System (HRS) and to help decide if the site is a potential candidate for inclusion on the
National Priorities List (NPL). The intent of the ESI is to provide the documentation necessary
to either rank a site on the NPL or assign a "No Further Remedial Action Planned" (NFRAP)
status. :

1.2 SCOPE OF WORK

The objective of this ESI is to further define the extent and characteristics of hazardous waste
at the site through the collection and analyses of waste, sediment, and surface water samples
from locations on and around the Delta Shipyard site. The specific activities that will be
performed during the ESI to achieve the objective have been divided into major tasks, as
follows:

° Obtain and review available background information concerning the site.
° Research data related to the groundwater, surface water, soil exposure, and air
pathways.
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Conduct a site reconnaissance to document current site conditions, locate
hazardous waste sources, identify potential receptors or targets of a release, and
select sample locations.

Prepare a site-specific Task Work Plan and HASP describing site reconnaissance
activities and appropriate safety protocol.

Collect and analyze waste, sediment, and surface water samples to document and
characterize on-site hazardous waste sources and the extent of off-site contaminant
migration.

Prepare an ESI report to document the results of the site reconnaissance, sampling
activities, and sample analyses, as well as to present the background information
obtained for the site. ‘

The project tasks are based on WESTON’s understanding of the site background information and
the generic scope of the ESI Work Assignment. These will be discussed in greater detail in the
following sections.

1.3 WORK PLLAN FORMAT

The ESI Work Plan has been organized in the following format:

Section 1—Introduction

Section 2—Site Background Information

Section 3—Exposure and Migration Pathway Characteristics
Section 4—Sampling Activities

Section 5—Project Information

Section 6—Reference List

A copy of the site access agreement is provided in Appendix A, the site-specific HASP is
provided in Appendix B, sampling procedures are provided in Appendix C, and CLP guidelines
are provided in Appendix D. The tables and figures referenced throughout this work plan are
provided following the text of each section.
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SECTION 2
SITE BACKGROUND INFORMATION

A summary of the location, description, operational history, source characteristics, and other
concerns at the site is presented in this section. The site background information has been
acquired from reports previously completed for the site, as well as from WESTON’s site
reconnaissance.

2.1 SITE LOCATION

The Delta Shipyard site is located on the south side of the City of Houma, Terrebonne Parish,
Louisiana. The geographic coordinates of the site are approximately 29°34°09" north latitude
and 90°42°17" west longitude (WESTON, 1996). A Site Area Map derived from a U.S.
Geological Survey (USGS) 7.5-minute topographic map is provided as Figure 2-1 (USGS, 1963).

The site can be reached by traveling south on U.S. Highway 90 from New Orleans to Houma.
Turn left (east) on Main Street and travel approximately 1.8 miles to Howard Avenue. Turn
right (south) on Howard Avenue and travel approximately 2.2 miles to Industrial Boulevard.
Turn left (east) on Industrial Boulevard. The site is located at 202 Industrial Boulevard,
approximately 0.5 mile east of Howard Avenue.

The site is currently owned by Mr. Lynn Dean and occupied by several industries including
Elevated Boats, Inc (EBI). WESTON contacted Mr. Dean (8404 Colonel Drive, Shelmett,
Louisiana 70043) in January 1996. Mr. Ken Serigne, Plant Manager for EBI ([504] 868-9655),
signed an EPA Access Agreement form on 13 February 1996 allowing WESTON access to the
site (Appendix A). WESTON met with Mr. Serigne during the site reconnaissance (Tate, 1996).

2.2  SITE HISTORY

The early details of site history are sketchy but indicate that the site was owned by Delta
Ironworks. The site was part of a large industrial park covering 165 acres and home to seven
divisions of Delta Ironworks, including Delta Shipyard. Available information indicates that
Delta Shipyard was the only division that handled hazardous wastes. In 1969, Delta Ironwoods
was sold to the Chromalloy American Corporation of St. Louis, Missouri. Chromalloy
maintained all seven divisions until November 1980 when five of them (including Delta
Shipyard) were sold to Delta Services Industries of Houma. Mr. Dean purchased 110 acres of
the industrial park in 1986 including the property used by Delta Shipyard.

Delta Shipyard consisted of a cleaning and repairing facility for small cargo boats, fishing boats,
and oil barges. Before repair work could begin, the boats had to be certified vapor free by the
U.S. Coast Guard. In order to accomplish this, the boats were first steam cleaned to remove
oily wastes. The generated oils and wastewater were subsequently sent through a separation
process after which the waste oil was recovered and sold. Wastes were stored in two unlined
pits used as evaporation ponds. The pits were later closed and backfilled in 1984 under the
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supervision of the Louisiana Department of Environment Quality (LDEQ) Hazardous Waste
Division. The area is currently covered with gravel and used as a parking lot for EBI
employees.

2.3  SITE DESCRIPTION

WESTON completed the ESI site reconnaissance on 7 March 1996. The site is located in a
large industrial park which covers approximately 165 acres in southeastern Houma. The
industrial park forms a peninsula bordered by Bayou La Carpe to the west, boat slips to the east,
and Industrial Boulevard to the north. Bayou La Carpe provides access to the Gulf of Mexico
by the Intracoastal Waterway and the Houma Navigation Canal. Mr. Dean currently owns 110
acres of the industrial park, which is occupied by EBI and several other industries including
Gemoco to the north; Montco (Christie Industries), Salvage Association, and Huber to the South;
Offshore Diving, LaForce Enterprise, and Tomahawk to the southwest; and Robichaux
Equipment and Sigma Welders to the northwest. A Site Plan is provided as Figure 2-2.

EBI maintains a fabrication plant/office building on-site. Current site operations consist of the
fabrication and operation of offshore lift boats and the manufacture of cranes for offshore
platforms. The site contains some former gas stripping equipment (storage tanks, separator,
boiler) remaining from the Delta Shipyard operation. The backfilled waste oil pits are currently
used as an employee parking lot, and are located approximately 100 feet east of the fabrication
building. Two monitoring wells are reportedly located at the edge of the parking lot, but only
one could be located during WESTON’s site reconnaissance.

Four larger unlined pits are located approximately 800 feet south of the fabrication building (Pits
1 through 4 on Figure 2-2). The pits were reportedly used to dispose of waste oil and oil field
drilling material (The Earth Technology Corporation, 1984). Pits 1 through 3 are located east
of Plant Shell Road and contain a black oily sludge material to an unknown depth. A drainage
ditch trends south along the western edge of the pits before turning east along the southern edge
of Pit 3 and discharging to Bayou La Carpe. A berm surrounds pits 1 through 3, but an
overflow pipe in Pit 2 allows runoff from the pits to flow into the drainage ditch. Pit 4 is
located west of Plant Shell Road and has apparently been backfilled and currently appears as a
grassy field.

24 SUMMARY OF PREVIOUS INVESTIGATIONS

WESTON reviewed available EPA and LDEQ files to collect information regarding previous
investigations completed at the Delta Shipyard. This information is summarized in the following

paragraphs.

L On 3 to 4 November 1980, Soil Testing Engineers, Inc. completed two 50-foot
soil borings adjacent to the two closed pits located near the EBI office building.
Soil samples were collected from the borings and submitted to a geotechnical
laboratory for analyses. The results revealed the presence of clay throughout the
boring interval. The clay in the O-to-15 foot range was found to have
permeabilities ranging from 107 centimeters per second (cm/sec) to 10 cm/sec.
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Two monitoring wells were installed near the borings, to depths of 13 and 20 feet
below ground surface (Dave, 1980).

° On 11 March 1981, Ecology and Environment, Inc. completed an EPA
Preliminary Assessment. The report detailed available site history and indicated
that the site received five hundred 55-gallon drums per year containing oily
wastes and that waste manifests were maintained on-site (Ecology and
Environment, Inc., 1981).

L On 12 September 1984, The Earth Technology Corporation completed an EPA
Site Inspection. The report summarized the closure of the two waste oil pits in
early 1984. According to the report, the pits were first drained and samples of
the oil sludge remaining in the bottom were collected. The sludge samples were
then analyzed for corrosivity, toxicity, ignitability, and reactivity. Following
LDEQ review of the sample results, the remaining sludge was reportedly mixed
with 30 cubic yards of sandy soil prior to backfilling. Following the pit closures,
an aboveground storage tank (AST) was installed to replace the pits in the oil-
water separation process (The Earth Technology Corporation, 1984).

° In June 1985, Wink Engineering collected sludge samples from pits 1 through 4.
The report indicated that pits 1 through 3 were exposed and impoundment 4 was
covered with a thin crust of fill material. The samples were analyzed for volatile
organic aromatics, cyanide, total phenol, flash point, pH, toxicity, and oil &
grease. Based on the results, the report concluded that the site did not pose a
threat to human health or the environment (Dussel, 1985).

° WESTON completed a Site Inspection Prioritization (SIP) report in December
1994. A limited number of sludge and drainage ditch sediment samples were
collected in and around pits 1 through 4 during the investigation. The analytical
results revealed the presence of several semivolatile organic compounds
(WESTON, 1994).

25 S E CHARACTERISTICS AND SITE CONCERNS

The following subsections describe information concerning the known or potential sources at the
site and the constituents thought to be associated with each source, along with a summary of
potential concerns associated with contaminant migration and exposure.

2.5.1 Source Characteristics

Based on available background information, the potential sources identified at the site include
six pits and an AST. The two closed pits each measured 75 feet by 35 feet by S feet in depth,
are currently backfilled and covered with gravel, and are used as an employee parking lot. The
AST has a capacity of 22,800 gallons and contains an unknown quantity of waste oil sludge,
reportedly from historical Delta Shipyard activities. The AST is adjacent to the closed pits and
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is encompassed by a 1-foot berm. Data detailing the chemical components of the closed
impoundments and AST are not available.

Based on the observations during WESTON’s site reconnaissance, pits 1 through 4 warrant the
most attention. Samples from the upper 2 feet of pits 1 through 4 and the associated drainage
ditch were collected during the 1994 SIP. The analytical results of the pit samples indicated the
presence of the following constituents:

2-methylnaphthalene, [47 milligrams per kilogram (mg/kg)]
Fluorene (5.1 mg/kg)

Naphthalene (11.0 mg/kg)

Phenanthrene (8.8 mg/kg)

Barium (18,000 mg/kg)

It should be noted that the samples collected from the pits were not composed of sludge present
in the pits, but rather were collected from soil of the pit berms. This allowed the samples to
be analyzed through the CLP. It is anticipated that the sludge in the pits contains higher
concentrations of contaminants. Analyses of the drainage ditch sediment samples showed the
following:

Benzo(a)anthracene (6.0 mg/kg)
Benzo(a)pyrene (4.1 mg/kg)
Benzo(b)fluoranthene (6.1 mg/kg)
Chrysene (5.3 mg/kg)
Fluoranthene (13.0 mg/kg)
Phenanthrene (5.0 mg/kg)

Pyrene (12.0 mg/kg)

Barium (20,500 mg/kg)

2.5.2 Site Concerns

Possible concerns associated with the sources at the site and the migration of or exposure to
hazardous substances attributable to the site through the groundwater surface water, soil
exposure, and air pathways include the following:

° The waste oil pits at the site are unlined, and as such, it is likely that a release
to groundwater has occurred. However, due to the low permeability of
subsurface soils and the lack of groundwater use in the site vicinity, the
groundwater pathway appears to be of minor concern.

] Based on the appearance of related hazardous constituents in pits 1 through 3 and
the associated drainage ditch, the surface water pathway is of major concern at
the site. The drainage ditch discharges to the perennial-flowing Bayou La Carpe
approximately 50 feet southeast of pit 3. Drinking water intakes, fisheries, and
sensitive environments are each located in the surface water pathway for the site.
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. A release to surface soil has been documented in the 1994 SIP report. However,
the site is located in an industrial area and the pits are not frequented by workers.
As such, the soil exposure pathway appears to be of minor concern.

® A release to air is of minor concern based on the results of historical field air
monitoring and the low population density in the immediate site vicinity.
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SECTION 3
EXPOSURE AND MIGRATION PATHWAY CHARACTERISTICS

Information regarding the groundwater, surface water, soil exposure, and air pathways is
presented in the following subsections. Sampling and nonsampling data collected to date are
addressed. Known data gaps are identified at the end of the section.

3.1 GROUNDWATER PATHWAY

The site is situated on Quaternary-age terrace and alluvial deposits composed primarily of silty
clays. Borings logs completed during the November 1980 subsurface investigation show the
presence of clay from the surface to a depth of 50 feet. Laboratory consolidation tests indicate
the permeability of the upper 15 feet to be between 107 and 10® cm/sec. Two shallow
monitoring wells were also completed during the 1980 investigation, but sample data from the
wells are not available. However, water well information obtained from the Louisiana
Department of Transportation and Development indicates that there are no drinking water wells
within 1 mile of the site (LDOTD, 1996).

3.2 SURFACE WATER PATHWAY

The Delta Shipyard site is located near the confluence of several sizable streams, including
Bayou La Carpe, the Houma Navigational Canal, the Intracoastal Waterway, and Bayou Black.
Each of the streams receive frequent barge traffic from area industries. See Figure 3-1 for a
schematic of the surface water bodies in the site vicinity.

Surface runoff from pits 1 through 3 flows south in a drainage ditch that runs along the west side
of the pits. After approximately 1,000 feet, the ditch discharges to Bayou La Carpe, the
probable point of entry to the surface water pathway. Bayou La Carpe flows south
approximately 4,000 feet to the confluence with the Houma Navigational Canal, which
eventually discharges to the Gulf of Mexico. Surface water flow in all water bodies in the
Houma area is generally to the south; however, Bayou La Carpe, the Houma Navigational
Canal, and the Intracoastal Waterway are tidally influenced, which at times causes considerable
northward flow. As a result, targets both downstream and upstream of the site are potentially
impacted by the site. '

The Houma Water Plant (shown on Figure 3-1 as Water Plant No. 3) is located along the
Intracoastal Waterway, approximately 2.5 miles upstream of the site. The Intracoastal Waterway
is the main water source, but during times when advancing tides and associated brackish water
reach the plant, intakes along nearby Bayou Black are used. Documentation of the northernmost
point of saltwater intrusion is not available. However, for the purpose of this ESI, the intakes
along Bayou Black will serve as that point. The Houma Water Plant supplies potable water to
approximately 33,000 residents of Houma and the nearby towns of Dulac and Dularge (Ishigo,
1996a).
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Bayou La Carpe, the Intracoastal Waterway, and the Houma Navigational Canal are used as
commercial fisheries near the site. Catfish and bass are generally caught in freshwater areas.
When the tides bring brackish water, redfish become the main catch. The majority of area
commercial fishing occurs farther south in the Houma Navigational Canal, but a local fishery
specialist has estimated an annual catch within 5 miles of Houma at or below 1,000 pounds;
further south the annual total increases to approximately 10,000 pounds (Ishigo, 1996b).

Based on available National Wetlands Inventory Maps, the Houma Navigational Canal is
extensively bordered by wetlands (U.S. Fish and Wildlife Service, 1991 and 1992). Several
federally threatened and endangered species are known to exist in Terrebonne Parish and include
the piping plover, bald eagle, and brown pelican. However, based on available information,
none of the species have been documented within the surface water pathway for the site (Rettig,
1996).

3.3 SOIL EXPOSURE

Of the six pits and one AST at the site, only pits 1 through 3 have documented hazardous
contamination within 2 feet below the ground surface. Public access to the pits is not restricted,
but the site and surrounding properties have no apparent recreational value. In addition, the pits
are surrounded by fairly dense vegetation. Land use in the site vicinity is primarily industrial
and EBI maintains approximately 30 workers on-site. There is a trailer on-site immediately
north of the employee parking lot (closed pits) that is home to two friends of Mr. Dean;
however, there is no documented surficial contamination within 200 feet of the trailer.

3.4 AIR PATHWAY

The air pathway appears to be of minor concern based on the results of field air monitoring
during the ESI site reconnaissance. In addition, there have reportedly been no disposal activities
at the site for at least 10 years. However, field monitoring for organic vapors during the 1994
SIP resulted in the detection of organic vapor concentrations in excess of 1,000 times greater
than background readings at the surface-air interface of pits 1 through 3. Organic vapor levels
in breathing zone were measured at 1 to 3 times greater than background.

3.5 DATA GAPS

Based on review of the background information available and observations made during the site
reconnaissance, analytical data are needed from pits 1 through 3 for waste characterization and
from the surface water pathway to determine the extent of off-site contaminant migration.
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SECTION 4
SAMPLING ACTIVITIES

The activities planned for the ESI sampling visit are outlined in this section of the work plan.
The sampling strategy presented is based on the operational history, known source waste
characteristics, probable pathways of contaminant migration, and likely targets related to the site.
The ESI field activities will focus on both on- and off-site sampling to document and characterize
hazardous waste sources at the site and to identify observed contamination or releases.

WESTON will complete waste, sediment, and surface water sampling activities as part of the
ESI. Samples will be collected using sampling techniques and QC procedures that meet EPA
Region 6, EPA CLP, and WESTON guidelines. The specific tasks that will be performed
during the sampling visit are described in Subsections 4.2, 4.3, and 4.4. It is expected that the
tasks will be completed in the order outlined in these subsections. However, some tasks may
overlap with others. General information for each task is provided as instructions to guide the
field team.

It is important to note that the intent of the sampling mission is to sample what appear to be the
most contaminated materials in the areas targeted for sampling. Based on the results of the site
reconnaissance, WESTON has selected locations for sampling that appear to be those most likely
to provide positive evidence of the presence of hazardous substances on- and off-site.

4.1 FIELD PERSONNEL

WESTON plans to have a field team of three people to complete the tasks described in the
following subsections. The anticipated personnel, along with their respective project roles and
responsibilities, are identified in Table 4-1.

4.2 MOBILIZATION TASKS

The tasks that the WESTON field team will complete prior to sampling are described in this
subsection.

4.2.1 Task 1—Mobilization

The WESTON field team will mobilize from the WESTON Regional Equipment Stores (RES)
warehouse in Houston, Texas. One or two team members will load equipment for the sampling
visit in a van, quality-checking the equipment in the process. An equipment checklist will be
used to verify that the necessary sampling equipment is included in the mobilization.

As part of the mobilization effort, the field team will assemble the required sample containers
and CLP documentation prior to leaving for the site, as time permits. The sample tags, sample
numbers, and custody seals needed for each sample station will be placed in a plastic lock-top
bag. The sample station number will be labeled in ink on each bag. This process will facilitate
sampling efforts once the fieldwork begins. When the required sampling equipment has been
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loaded, one or two field team members will drive the equipment van to the site on the day
before sampling activities are scheduled to begin. The remaining field team member(s) may
drive or fly to the site. The field team generally will meet at its place of lodging, if any, before
proceeding to the site. WESTON will inform the EPA Work Assignment Manager (WAM) of
the sampling mission and its final schedule 2 weeks before the start date of the fieldwork.

Once at the site, the field team leader will meet with the site and EPA representatives, if
present. The access agreement should be shown to the site representative to reconfirm site
access. A copy of the Consent for Access form signed by the site representative is included as
Appendix A.

As part of initial mobilization reconnaissance activities before going on-site, the WESTON team
will drive the route from the site to the nearest hospital.

4.2.2 Task 2—Health and Safety Meeting and Protocol

After arriving at the site and checking in with the site representative, if present, the WESTON
field team leader and the Site Health and Safety Coordinator (SHSC) will conduct a meeting to
review the technical aspects of the project and discuss the site-specific HASP and related
WESTON Standard Operating Procedures (SOPs) with the sampling team. The HASP and
related SOPs are provided in this work plan as Appendix B. After this meeting, a copy of the
HASP, with the map to the hospital on the first page, will be placed on the dashboard of the
field vehicle designated for emergency use.

The fieldwork will be conducted in accordance with the site-specific HASP. The sampling team
generally will work with Level-D personal protective clothing and equipment as specified in the
HASP, as long as air-monitoring results justify this level of protection. The monitoring
instruments to be used are specified in the HASP. A designated team member will perform a
field calibration check and overall inspection of the monitoring instruments each day prior to
sampling. Depending on the air monitoring results, the sampling team may be required to
upgrade to a Level-C personal protection status if one or more of the air-monitoring action levels
listed in the HASP are met or exceeded.

At the start of each day and as necessary at other times during the sampling visit, the field team
leader will conduct safety meetings to reiterate site concerns and address any new technical or
safety issues. For stream sediment sampling, WESTON will use a moderate size boat to
traverse the streams and travel between sampling locations. The field team leader will be
responsible for ensuring that boating safety protocols are adhered to and that sampling activities
are terminated in the event of bad or deteriorating weather conditions.

4.2.3 Task 3—Initial Sample Location Reconnaissance

After the safety meeting is conducted, the WESTON field team leader will meet with the site
representative and any EPA representative present to complete an initial survey of the sample
locations indicated in the work plan. This will be done to allow the field team leader to become
familiar with the area of investigation, verify that sample locations are accessible, and identify
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potential health and safety concerns at each location. This initial reconnaissance will be
conducted from the support zone as much as possible. If entry into a potential exclusion zone
is required for this task, a second WESTON team member will accompany the field team leader
to perform air monitoring during the reconnaissance.

If a sample location is found to be inaccessible for some reason, alternative sample locations
may be chosen in consultation with the WESTON Project Team Leader (PTL). The PTL will
communicate alterations in the work plan to the WESTON Site Manager and EPA WAM.

4.2.4 Task 4—Acquisition of Off-Site Access

Prior to performing sampling activities, the owners of any off-site properties for which sampling
has been proposed will be contacted. Unless and EPA representative designated by the WAM
to obtain off-site access is present in the field, the WESTON PTL will obtain permission from
the owners for WESTON to collect samples from their property. The owners of off-site
properties targeted for sampling will be provided with a fact sheet explaining the investigation,
if one is available.

4.2.5 Task 5—Command Post Establishment

After the safety meeting has been held, the WESTON team will establish a command post in an
accessible location at the site in an area generally thought to be unaffected by site operations,
if such an area is available. The command post will be located in the support zone in which
work may proceed in Level D without continuous air monitoring. Access to the exclusion zone
and contaminant reduction zone established around the on-site waste sources will be controlled
through the command post.

The command post will include the following:
o An equipment staging area where equipment can be prepared for use.

° A decontamination area (as specified in the HASP, Appendix B) where field
personnel and equipment can be decontaminated.

o A sample management area where samples can be labeled, preserved, and
packaged.

Sampling activities to be performed in off-site areas, if any, will mobilize from the on-site
command post.

4.3 SAMPLING TASKS

Field tasks 6 through 12 associated with the collection of samples are described in the following
subsections. Sample locations are shown in Figures 4-1 and 4-2 at the end of this section.
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4.3.1 Task 6—Documentation of Field Activities

The WESTON field team leader will document in a logbook the activities performed during the
sampling visit, as well as other significant observations made throughout the field investigation.
The field team leader will keep a chronological log of field activities in the logbook. In
addition, the field team leader will take photographs to support the observations documented in
the logbook.

The documentation recorded in the logbook for each sample location will include the following:
L Sample station number.

L] Sample location (including the depth and the distance and bearing from a fixed
reference point). :

o Sample description (matrix, color, odor, OVA responses, etc.).
L CLP sample numbers and tag numbers.

] Date and time of sample collection.

o Condition§ around the sample location.

4.3.2 Task 7—Equipment Decontamination

Prior to sampling, the WESTON field team will decontaminate the sampling equipment that will
come in contact with the samples during collection procedures. Equipment decontamination will
be performed at the command post. To complete the decontamination process, the following
steps will be taken:

° Wash equipment in a tub or bucket with a mixture of potable water and Liquinox
(or other nonphosphate detergent).

o Rinse in a bucket with potable water.
° Rinse with deionized water.
° Allow to air dry.

To minimize the need for decontamination, WESTON will use dedicated sampling equipment,
when available, for each sample station. WESTON will decontaminate the sampling equipment
at the command post before and after use. The amount of rinsate water generated will be kept
to a minimum, and the rinsate water generated during the decontamination processes will be
collected in a small drum or 5-gallon buckets.
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At the end of the field activities, the water will be disposed of at the end of the sampling mission
in accordance with Task 17, discussed later in this work plan.

4.3.3 Task 8—Waste Sampling

WESTON will collect waste source samples at six sample stations (PO1 through P06) during the
field investigation to characterize pits 1 through 3. The waste samples will be collected from
the 2-to-24 inch depth interval using a hand core sediment sampler. The waste samples will be
collected in general accordance with the waste sampling operating procedures provided in
Appendix C. The waste samples that WESTON will collect are summarized in Tables 4-2 and
4-3 and shown on Figuré 4-1.

4.3.4 Task 9—Soil Sampling
WESTON will not collect any soil samples as part of this investigation.

4.3.5 Task 10—Sediment Sampling

WESTON will collect drainage ditch and stream bottom sediment samples at 25 sample stations
(D01 through D25) during field investigation in order to document the extent of contaminant
migration in the surface water pathway. The sediment samples that WESTON will collect are
summarized in Tables 4-2 and 4-3 and shown on Figures 4-1 and 4-2.

Drainage ditch sediment samples will be collected at four sample stations (D01 through D04)
from the on-site drainage ditch bordering pits 1 through 3. The drainage ditch samples will be
collected from the 0-to-24 inch depth interval using disposable plastic scoops or a hand core
sediment sampler.

The stream bottom sediment samples will be collected from the 0-to-6 inch depth interval using
a deep lake bottom dredge. This type of sampler is designed to collect all types of benthos
sediments on all varieties of bottoms, except those of the hardest clay. A hand core sediment
sampler with extension handles will be used if the bottom consistency is too hard or vegetated
to allow the dredge sampler to work effectively. Bottom sediment samples will be collected at
21 sample stations (D05 through D25) in Bayou La Carpe, the Houma Navigational Canal, the
Intracoastal Waterway, and Bayou Black. The samples will be collected at seven cross-sections
of the streams, detailed as follows: three sample locations will be located at each cross-section,
and will consist of one sample collected from the middle of the channel and one sample collected
near each bank.

WESTON will use a moderate size boat to traverse the streams and travel between sampling
locations. When the appropriate sampling location has been identified, an anchor will be
deployed from the boat, if necessary, to maintain position. A rod will then be used to probe the
consistency of the bottom sediments to determine the appropriate sampling device. If necessary,
the boat will be equipped with a tripod and winch system for dredge sampler retrieval.
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4.3.6 Task 11—Surface Water Sampling

WESTON will collect surface water samples at three sample stations (W01 through W03) to
determine if nearby drinking water intakes along the Intracoastal Waterway and Bayou Black
have been impacted by hazardous contamination. The surface water samples that WESTON will
collect are summarized in Tables 4-2 and 4-3 and shown on Figure 4-2.

4.3.7 Task 12—Groundwater Sampling

WESTON will not collect any groundwater samples because there are no identified drinking
water wells located within 1 mile of the site (LDOTD, 1996)..

4.3.8 Task 13—Quality Assurance/Quality Control

As part of the site investigation, quality assurance/quality control (QA/QC) samples will be
collected to verify the validity of the laboratory results and to determine if the sample integrity
may have been compromised as a result of field or laboratory procedures. The specific QA/QC
samples that will be collected are summarized in Tables 4-2 and 4-3, and described in the
following paragraphs.

Blind duplicate samples will be collected at a frequency of 1 per 10 samples for each sample
matrix, and submitted with the original samples in order to evaluate the reproducibility of the
laboratory methods and results. Efforts will be made to collect the duplicate sample in a
location where there is either visual evidence of contamination, or where contamination is
suspected. The duplicate sample will be a split or replicate of the original sample and will be
submitted for the same laboratory analyses as the original. To this end, blind field duplicate
samples will be collected at sample stations D02, D03, D05, P06, and W02.

Equipment blank samples will be collected at a frequency of 1 per day to evaluate the
effectiveness of decontamination procedures. The samples will be collected by pouring
deionized water over decontaminated equipment (i.e. hand core or dredge sediment sampler) and
collecting the rinse water in the appropriate sample containers.

4.3.9 Task 14—Sample Management

WESTON will manage the samples collected during the ESI in a manner consistent with EPA
and EPA CLP guidelines. Specific guidelines are provided in the following subsections.
Additional guidelines are provided in Appendix D.

4.3.9.1 Sample Container Decontamination

When a sample is collected and returned to the command post, the Sample Manager will see that
the outside of each container is decontaminated. To decontaminate the sample containers, each
sample container will be washed with deionized water and dried with a paper towel.
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4.3.9.2 Sample Documentation

Each sample will be appropriately documented and identified using the appropriate EPA CLP
labels, tags, and forms. The following guidelines will be used:

Each sample station will receive a set of CLP sample numbers. Samples for
organic analysis will receive sample numbers beginning with "F," the inorganic
samples will receive sample numbers beginning with "M," and samples for
special analyses will receive sample numbers beginning with "S."

Each bottlé or jar for a sample station will receive a sample number sticker, a
sample tag, and a custody seal. '

The sample information will be written on the appropriate traffic reports/chain-of-
custody forms, which will remain with the samples.

Additional information regarding sample documentation procedures is included in Appendix C.

4.3.9.3 Sample Packaging

Once labeling is completed, the Sample Manager and field team leader will review the sample
documentation for accuracy before the samples are packaged for shipping. Once this QA check
is completed, the samples will be packaged in coolers using the following guidelines:

Each sample bottle or jar will be placed within a lock-top bag, which will be
subsequently sealed.

The bottles and jars will be placed into coolers. Samples for organic, inorganic,
and special analyses will be placed into different coolers, as they typically will
be going to different laboratories.

Vermiculite will be poured and packed into the spaces around the sample
containers to fill empty space and help prevent breakage during transport.

At Jeast two lock-top bags filled with ice will be placed on the samples in each
cooler to help maintain the ice chest temperature at approximately 4 °C.
Additional vermiculite may be added on top of the ice to fill the cooler.

The appropriate traffic report/chain-of-custody forms (laboratory copies only) will
be sealed inside a plastic lock-top bag and taped to the inside of the cooler lid.

The coolers will then be closed, and they will be sealed with strapping or packing
tape and at least two EPA custody seals (on opposite sides of the cooler). Also,
if samples need to be left unattended, they will be packed in a cooler and the
cooler will be sealed with custody tape and stored in a secured place.
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4.3.9.4 Sample Shipping

When sampling is completed for a given day, the sampling team will ship the samples by
Federal Express Priority Overnight Service (at government rate) to the assigned laboratories for
analytical testing. The names and addresses of the laboratories will be provided by EPA by the
Friday prior to the week that sampling activities are scheduled. Additionally, WESTON will
subcontract a laboratory to perform high concentration CLP compatible data analyses for the
samples to be collected from the on-site pits. After shipping the samples, the Sample Manager
will contact the EPA Contract Laboratory Analytic Services Support (CLASS) with information
concerning the shipment.

4.3.10 Task 15—Sample Receipt Form Completion

Following sampling activities at the site or at off-site locations, the WESTON field team leader
will provide an EPA Receipt for Samples form to the representatives of the property sampled.
The property representatives need to sign these forms, and the field team leader should provide
the property owners with a carbon copy of the signed form. These forms will identify the date,
location, and type of each sample collected. The forms will be forwarded to EPA as part of the
final ESI report. An example Receipt for Samples form is included in Appendix D.

4.4 DEMOBILIZATION AND OTHER ACTIVITIES

The remaining tasks will be completed by the field team after all samples are collected and
shipped and after the field team leader acquires the consent of the WESTON PTL or Site
Manager.

4.4.1 Task 16—Demobilization

Following the completion of all sampling activities, the field team will decontaminate, package,
and transfer all nondisposable sampling equipment back to the WESTON RES warehouse in
Houston, Texas. The command post and decontamination areas will also be dismantled.
WESTON will, as possible, leave the site in the same condition it was prior to the investigation.

4.4.2 Task 17—Decontamination Rinsate Water Disposal or Staging

After completing sampling activities, the field team leader will request permission from the site
representative, if present, to dispose of the decontamination rinsate water in a known or
suspected source area at the site. If permission is granted, the water will be disposed of on-site.
If the site representative is not present during the fieldwork and the site is inactive and
abandoned, WESTON generally will dispose of the water on-site unless the site representative
has previously objected to this practice. The WESTON PTL will inform the site representative
of WESTON’s intent to dispose of the rinsate water on-site when the field team leader is notified
of the dates of the sampling visit.

If the site representative will not grant permission for on-site rinsate water disposal, the rinsate
water will be transferred to a small drum. The rinsate water will be sampled using protocol
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similar to that used for surface water sampling. The drum of water then will be sealed with
EPA custody tape, labeled, and staged in an area of the site designated by the site representative.

4.4.3 Task 18—Background Information Acquisition

While in the field, the WESTON field team leader and other designated personnel may collect
background information needed to close project data gaps, as time allows. Activities may
include visiting city offices to collect local agency file information and to obtain maps, locating
water wells in the area, or driving along the surface water pathway to visually document
fisheries and wetlands. Background research tasks will be assigned to the field team leader by
the PTL once sampling activities are completed. In general, only one or two of the field team
members will be assigned background research tasks and only if time allows.

4.5 COMMUNITY RELATIONS

Persons requesting site information from the WESTON field team will be instructed to submit
a Freedom of Information Act Request to Freedom of Information Officer, U.S. EPA Region
VI, 1445 Ross Avenue, Dallas, Texas 75202-2733. Reporters will be instructed to contact
EPA’s Office of External Affairs at (214) 665-2200 or contact the EPA representative in the
field if one is present. The WESTON field team leader will notify the WESTON PTL or Site
Manager immediately, if reporters are present at the site. WESTON personnel in the office in
turn will notify the EPA WAM.

4.6 FIELD FOLLOWUP MEMORANDUM
As stated in WESTON’s Generic Expanded Site Inspection Work Plan, WESTON will submit
a memorandum to the WAM describing any alterations that were made to the work plan in the

field. This memorandum will also serve to notify the WAM of any conditions observed at the
site that appeared to represent an imminent threat.

4.7 REPORT PREPARATION

After receipt of the validated analytical data, WESTON will prepare the final report for the ESI.
The report will contain information as specified in WESTON’s Generic Expanded Site Inspection
Work Plan and by regional guidance. The report format will include the following:

° An introduction describing the background and purpose of the investigation.

. A site characteristics section describing the site location, operating history, source
waste characteristics, and site concerns.

. A sampling activities section describing the field activities completed during the
ESI.
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WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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° Individual sections for the groundwater, surface water, soil exposure, and air
pathways, describing the environmental conditions at the site, likelihood of a
release, targets, and relevant analytical data. '

L A summary and conclusions section discussing the major site concerns.
L A reference list.
L Photographs, field notes, and other reference material (included as appendices).

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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EXPANDED SITE INSPECTION

TASK WORK PLAN

DELTA SHIPYARD

HOUMA, TERREBONNE PARISH, LOUISIANA
EPA CERCLA ID NO. LAD058475419

TABLE 4-1

ANTICIPATED PROJECT PERSONNEL

Eric Tate

Assistant Engineer IT

Project Team Leader/
Field Team Leader

Project coordination in the
WESTON office.
Implementation of the Task Work
Plan in the field and final sample
location selection.

Sampling oversight and quality
control.

Logbook documentation and
photography.

Public relations and client
interactions.

Dennis Hayes

Associate Geologist

Site Safety Officer

Implementation of the Health and
Safety Plan in the field.

Safety oversight.

Air monitoring equipment
calibration.

Sample collection.

Equipment management and
decontamination.

Pam Quackenbush

Associate Engineer

Sample Manager

Sample documentation, packaging,
and shipping.

EPA CLASS/RSCC coordination.
Sample management.

Equipment management and
decontamination.
Mobilization/Demobilization.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
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Table 4-2
Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

Do1 Drainage ditch sample located Low concentration sediment sample DO01-51-1
Background |approximately 400 feet north of the Pit | collected to establish on-site Normal .
2 overflow pipe. background constituent
concentrations.
D02 Drainage ditch sample located beneath | Low concentration sediment sample D02-51-1
Characterization |the Pit 2 overflow pipe. collected to document contamination Normal
in the overland flow path.
D02-52-1
Duplicate
D03 Drainage ditch sample located near Low concentration sediment sample D03-51-1
Characterization |the southwestern corner of Pit 3. collected to document contamination Normal
in the overland flow path.
DO03-52-1
Duplicate
D04 Drainage ditch sample located at the |Low concentration sediment sample D04-51-1
Characterization |probable point of entry to the surface |collected to document contamination Normal
water pathway. in the overland flow path.
D05 Located in Bayou La Carpe at the Low concentration sediment sample D05-51-1
Characterization |PPE. collected to document contamination Normal
in the surface water pathway.
D05-52-1
Duplicate
D06 Located in Bayou La Carpe at the Low concentration sediment sample D06-43-1
Characterization {PPE. collected to document contamination Rinsate Blank
in the surface water pathway.
D06-51-1
Normal
D07 Located in Bayou La Carpe at the Low concentration sediment sample D07-51-1
Characterization |PPE. collected to document contamination Normal
in the surface water pathway.
D08 Located approximately 500 feet south |Low concentration sediment sample D08-51-1
Characterization |of the site at the fork in Bayou La collected to document contamination Normal
Carpe. in the surface water pathway.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART
WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 4-2

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

D09 Located approximately 500 feet south |Low concentration sediment sample D09-51-1
Characterization |of the site at the fork in Bayou La collected to document contamination Normal
Carpe. in the surface water pathway.
D10 Located approximately 500 feet south |Low concentration sediment sample D10-51-1
Characterization |of the site at the fork in Bayou La collected to document contamination Normal
Carpe. in the surface water pathway.
D11 Located in Bayou La Carpe, Low concentration sediment sample D11-51-1
Characterization |approximately 4,000 feet downstream | collected to document contamination Normal
of the confluence with the Intracoastal |in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D12 Located in Bayou La Carpe, Low concentration sediment sample D12-51-1
Characterization {approximately 4,000 feet downstream | collected to document contamination Normal
of the confluence with the Intracoastal |in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D13 Located in Bayou La Carpe, Low concentration sediment sample D13-51-1
Characterization | approximately 4,000 feet downstream | collected to document contamination Normal
of the confluence with the Intracoastal |in the surface water pathway.
Waterway, and approximately 2,000
feet north of the site.
D14 Located near the drinking water intake | Low concentration sediment sample D14-51-1
Background |along Bayou Black. collected to establish off-site Normal
background constituent concentrations
in the surface water pathway.
D15 Located near the drinking water intake | Low concentration sediment sample D15-43-1
Background |along Bayou Black. collected to establish off-site Rinsate Blank
background constituent concentrations
in the surface water pathway.
D15-51-1
Normal
D16 Located near the drinking water intake | Low concentration sediment sample D16-51-1
Background |along Bayou Black. collected to establish off-site Normal
background constituent concentrations
in the surface water pathway.
D17 Located near the Water Plant No. 3 Low concentration sediment sample D17-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART
WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 4-2 (Continued)
Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

D18 Located near the Water Plant No. 3 Low concentration sediment sample D18-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.
D19 Located near the Water Plant No. 3 Low concentration sediment sample D19-51-1
Characterization |drinking water intake along the collected to document contamination Normal
Intracoastal Waterway. in the surface water pathway.
D20 Located in the Houma Navigational  |Low concentration sediment sample D20-51-1
Characterization | Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the |in the surface water pathway.
Intracoastal Waterway.
D21 Located in the Houma Navigational Low concentration sediment sample D21-51-1
Characterization | Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the |in the surface water pathway.
Intracoastal Waterway.
D22 Located in the Houma Navigational Low concentration sediment sample D22-51-1
Characterization | Canal, approximately 4,000 feet collected to document contamination Normal
downstream of the confluence with the |in the surface water pathway.
Intracoastal Waterway.
D23 Located in the Houma Navigational Low concentration sediment sample D23-51-1
Characterization | Canal, approximately 2,000 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D24 Located in the Houma Navigational  |Low concentration sediment sample D24-51-1
Characterization | Canal, approximately 2,000 feet collected to document contamination Normal
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D25 Located in the Houma Navigational Low concentration sediment sample D25-43-1
Characterization |Canal, approximately 2,000 feet collected to document contamination Rinsate Blank
downstream of the confluence with in the surface water pathway.
Bayou La Carpe.
D25-51-1
Normal
PO1 Located in Pit 1 High concentration waste sample P01-71-1
Characterization collected for source characterization. Normal
P02 Located in Pit 1. High concentration waste sample P02-43-1
Characterization collected for source characterization. Rinsate Blank
P02-71-1
Normal

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART
WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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Table 4-2

(Continued)

Delta Shipyard (CERCLIS ID LAD058475419)
Sampling Station Descriptions and Rationales

PO3 Located in Pit 2. High concentration waste sample P03-71-1 .
Characterization collected for source characterization. Normal
P04 Located in Pit 2. High concentration waste sample P04-71-1
Characterization collected for source characterization. Normal
POs Located in Pit 3. High concentration waste sample P05-71-1
Characterization collected for source characterization. Normal
P06 Located in Pit 3. High concentration waste sample P06-71-1
Characterization collected for source characterization. Normal
P06-72-1
Duplicate
wo1 Located at the drinking water intake at | Low concentration surface water Wo01-11-1
Background |the Bayou Black pump station. sample collected to establish Normal
background constituent concentrations
in the surface water pathway.
W02 Located at the Water Plant No. 3 Low concentration pre-treatment water Wo02-11-1
Characterization |drinking water intake along the sample collected to document Normal
Intracoastal Waterway. contamination in the surface water
pathway.
WO02-12-1
Duplicate
W03 Located at the Water Plant No. 3 along| Low concentration post-treatment Wo03-11-1
Characterization |the Intracoastal Waterway. water sample collected to document Normal
contamination in the surface water
pathway.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC. EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART
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EXPANDED SITE INSPECTION
TASK WORK PLAN

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LOUISIANA
EPA CERCLA ID NO. LAD058475419

TABLE 4-3

SAMPLING INFORMATION

Waste Two 4 oz. glass jars Volatiles Cool to 4 °C
One 8 oz. glass jar BNAs/Pesticides/PCBs [ Cool to 4 °C
One 8 oz. glass jar Metals/Cyanide Cool to 4 °C
Sediment Two 4 oz. glass jars Volatiles Cool to 4 °C
One 8 oz. glass jar BNAs/Pesticides/PCBs | Cool to 4 °C
One 8 oz. glass jar Metals/Cyanide Cool to 4 °C
Water Two 40-mL vials Volatiles "|Cool to 4 °C
Four 1-L glass bottle BNAs/Pesticides/PCBs [ Cool to 4 °C
One 500 mL plastic bottle | Total Metals Cool to 4 °C and
preserve with NaOH
One 500 mL plastic bottle | Cyanide Cool to 4 °C and
preserve with HNO,

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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SECTION 5
PROJECT INFORMATION

This section outlines basic project management information for the ESI. Details concerning key
personnel and the project schedule are provided. Reference should be made to WESTON’s
Generic Expanded Site Inspection Work Plan (WESTON Document Control Number 4603-26-
0002) for more detailed information concerning WESTON’s project management plan.

5.1 KEY PROJECT PERSONNEL

The anticipated key project personnel for this ESI assignment are shown on Figure 5-1.

5.2 PROJECT SCHEDULE

The overall project schedule is summarized in Table 5-1.

5.3 SAMPLING VISIT SCHEDULE

Sunday 8:00 p.m. Team members arrive in Houma, Louisiana.

Monday 8:00 a.m. Team arrives at site and conducts site health and safety meeting.
Samplers establish command post. Field Team Leader and Sample
Manager prepare sample tags and labels.

9:00 a.m. Team collects waste and drainage ditch sedlment samples. Sample
Manager documents samples.

12:00 p.m. Lunch.
1:00 p.m. Team verifies sample documentation and packages samples.

4:00 p.m. Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day.

Tuesday 8:00 a.m. Team arrives at site and holds brief safety meeting. Samplers
establish command post. Field Team Leader and Sample Manager
prepare sample tags and labels.

9:00 a.m. Team launches boat and collects stream bottom sediment samples.
Sample Manager documents samples.

THIS DOCUMENT WAS PREPARED BY ROY F, WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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2:00 p.m.

4:00 p.m.

Wednesday 8:00 a.m.

9:00 a.m.

2:00 p.m.

4:00 p.m.

Thursday  8:00 a.m.

9:00 a.m.

2:00 p.m.

4:00 p.m.

Friday

Return to shore. Team verifies sample documentation and packages
samples.

Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day.

Team arrives at the site and holds brief safety meeting. Samplers
establish command post. Field Team Leader and Sample Manager
prepare sample tags and labels.

Team launches boat and collects stream water and bottom sediment
samples. Sample Manager documents samples.

Return to shore. Team verifies sample documentation and packages
samples.

Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day.

Team arrives at the site and holds brief safety meeting. Samplers
establish command post. Field Team Leader and Sample Manager
prepare sample tags and labels.

Team launches boat and collects the remainder of the stream water and
bottom sediment samples. Sample Manager documents samples.

Return to shore. Team verifies sample documentation and packages
samples.

Field Team Leader and Sample Manager depart for Federal Express
to ship samples. Samplers decontaminate and load equipment and
depart the site for the day. Team demobilizes and returns to Houston.

Contingency

5.4 IMPORTANT PHONE NUMBERS

Important phone numbers that may be needed by the field team leader include the following:

° Local Hospital: (504) 873-2200
L WESTON 24-hour Emergency: (800) 229-3674
° WESTON Office: (713) 621-1620

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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WESTON RES: (713) 957-3267

WESTON RES PAGER: (800) 409-2261

EPA WAM (Lon Biasco): (214) 665-6673

EPA RSSC (Myra Perez/Christy McDowell): (713) 983-2130/(713) 983-2137
EPA (CLASS-Jonathan Rude): - (703) 519-1471

Place of Lodging in the Field: To be determined

Federal Express (National): (800) 238-5355

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. [T SHALL NOT BE RELEASED OR DISCLOSED IN
WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.
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FIGURE 5-1

ANTICIPATED KEY PERSONNEL

Lon Biasco

EPA Region VI WAM

Myra Perez John DiFilippo, Jr.,
P.E.
EPA Region VI RSCC Zone Program
Manager

Barry Simmons, P.E.

Barry Simmons, P.E.

WESTON CLP
Coordinator

Asst. Zone Program
Magr.

Robert Beck, P.E.

Site Manager

Cecilia Shappee, P.E.

Quality Assurance
Officer

Fric Tate

Project Team Leader/
Field Team Leader

Darryl Drenon

Pam Quackenbush

Regional Safety
Officer

Dennis Hayes

Field Sample Manager

Site Health and
Safety Officer
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EXPANDED SITE INSPECTION
TASK WORK PLAN

DELTA SHIPYARD
HOUMA, TERREBONNE PARISH, LOUISIANA
EPA CERCLA ID NO. LAD(058475419

SITE RECONNAISSANCE

TABLE 5-1
PROJECT SCHEDULE
(1996)
TARGET MILESTONES | MARCH | APRIL MAY JUNE JULY | AUGUST | SEPTEMBER | OCTOBER

WORK PLAN SUBMITTAL TO EPA

WORK PLAN REVIEW/APPROVAL BY EPA

LABORATORY SPACE REQUEST

EQUIPMENT MOBILIZATION

FIELD SAMPLING VISIT

DATA ANALYSIS BY EPA LAB/CLP LAB

DATA VALIDATION BY EPA

REPORT WRITING

REPORT QUALITY ASSURANCE

REPORT SUBMISSION

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN

PERMISSION OF EPA.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
& REGION 6
b "'°¢ 1445 ROSS AVENUE. SUITE 1200
DALLAS. TEXAS 75202-2733
7 February 1996
L - Y
CERTIFIED MAIL/RETURN RECEIPT REQUESTED - Z 348 084 297

EPA L.D. NO.: LAD(058475419

ATTN: Mr. Lynn Dean
No. 1 Dean Street
Braithwaite, Louisiana 70040

RE: EPA Expanded Site Inspection
Site Access Request
Delta Shipyard, Houma, Louisiana

Dear Mr. Dean:

The purpose of this letter is to request you to voluntarily permit the U.S. Environmental
Protection Agency (EPA), and its officers, employees or representatives, authorized by EPA,
including but not limited to Roy F. Weston, Inc. (WESTONa), (Contract No. 68-W9-0015),
access to the above referenced property located at 201 Industrial Boulevard in Houma, Louisiana -
so that EPA can enforce the provisions of the Comprehensive Environmental Responsibility
Compensation and Liability Act (CERCLA), as amended, 42 U.S.C. § 9601 ¢f seq., copy
pertinent documents or records, inspect the site, and obtain samples of any suspected hazardous
substance or pollutant or contaminant found on site. A description of the property or a map
identifying the site for which access is required is attached.

Specifically, WESTON has been requested by the EPA, Region 6 to conduct an Expanded Site
Inspection of the Delta Shipyard Site to further assess the degree of risk to the public health,
welfare, and environment related to hazardous substances, pollutants or contaminants that may
be present at the site. Based on preliminary file information, EPA finds it necessary to perform
this Expanded Site Inspection at your site pursuant to 40 CFR 300.400 Subpart E.

Section 104(e) of CERCLA, 42 U.S.C. Section 9604(e), explicitly grants EPA the authority to
enter a property at reasonable times to inspect and obtain samples from any location of any
suspected hazardous substance or pollutant or contaminant. Further, the cited section authorizes
EPA to require any person who has or may have information relating to any of the following
to furnish information or documents relating to:

arcs:46032631:dean . 126(cd)
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1. The identification, nature and quantity of materials which have been or are
generated, treated, stored, or disposed of at vessel or facility, or transported to
a vessel or facility; ‘
2. The nature or extent of a release of a hazardous substance, or pollutant, or

contaminant at or from a vessel or facility;
3. Information relating to the ability of a person to pay for or perform a cleanup.

It is EPA policy to seek voluntary cooperation from the public when possible. Consequently,
EPA is making this request for access to the property and records mentioned above. EPA hopes
that you will voluntarily comply by signing, dating and returning the enclosed Consent for
Access to Property, to the address indicated below within seven days of your receipt of this
letter. Please mail it to:

Eddie Sierra

Superfund Site Assessment (6SF-RA)
USEPA Region 6

1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

If EPA does not receive the enclosed consent for access to the property, signed and dated by
you, EPA will treat your failure to respond as a denial of access. Please note that EPA will not
agree to conditions which will restrict or impede the manner or extent of an inspection or
response action, impose indemnity or compensatory obligations on EPA, or operate as a release
of liability. Should you impose conditions of this nature in the consent for access to the
property, EPA will treat this as a denial of consent.

Failure to grant EPA access may result in the issuance of an order directing compliance with
EPA'’s request for access. Failure to comply with such an order may result in a civil action in
United States District Court to enjoin compliance with the order. EPA may also seek the
assessment of a civil penalty not to exceed $25,000 per day of noncompliance with the order.
You may assert a business confidentiality claim covering part of the information you submit in
response to this request. Any such claim must be made by placing on (or attaching to) the
information, at the time it is submitted to EPA, a cover sheet or a stamped or typed legend or
other suitable form of notice employing language such as "trade secret,” “proprietary,” or
"company confidential.” Confidential portions of otherwise nonconfidential documents should
be clearly identified and may be submitted separately to facilitate identification and handling by
EPA. If you make such claim, the information by that claim will be disclosed by EPA only to
the extent, and by the means of the procedures, set forth in Subpart B of 40 CFR Part 2. If no
such claim accompanies the information when it is received by EPA, it may be made available

arcs:46032631:dcan. 126(kcd)




MATTER - PROMPT REP AR
7 February 1996
Page 3

to the public without further notice to you. The requirements of 40 CFR Part 2 regarding
business confidentiality claims were published in the Federal Register on September 1, 1976,
and amended on September 8, 1978, and December 18, 1985.

As part of the information gathering process, the collection of samples from your site may
become necessary. This collection process may generate investigation derived wastes (IDW5s)
such as equipment, rinsate water, or disposable personal protective clothing. WESTON will -
manage these IDWs in the most responsible manner consistent with EPA policy regarding these
wastes, which is to leave site conditions essentially unchanged, such as to return soil cuttings
to the location from which they were taken or properly to dispose of the IDWs.

Field inspection activities are tentatively planned for May 1996 through June 1996. You will
be given at least two (2) weeks notice prior to the site visit. Eric Tate will be contacting you
to verify the exact dates of this visit. During the visit you will be provided with a receipt
describing any samples obtained and, if you so request, you will be given a portion of each
sample. There will be no charge for the samples EPA provides you. If you would like a
portion of each sample, please put a check mark in the space provided in the enclosed consent
for access to property. If you do not wish to be provided with a portion of each sample, please
put a check mark in the alternative space. If you do not mark any space, EPA will treat your
failure to respond as your statement that you do not wish to be provided with a portion of each
sample.

You can obtain a copy of the resulting inspection report and analytical data by writing to Ed

Sierra, Chief, Superfund Site Assessment Section (6SF-RA), EPA Region 6, 1445 Ross Avenue,
Suite 1200, Dallas, Texas 75202-2733.
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In future inquiries, please indicate your site’s EPA 1.D. Number and name as listed, to ensure
prompt processing. If you have any questions concerning this matter, please contact me at

(214) 665-6740.

Sincerely,

Eddie Sierra
Superfund Site Assessment
EPA Region 6

cc:  Tim Knight
LDEQ - Inactive and Abandoned Sites Division
P. O. Box 82282
Baton Rouge, LA 70884-2282

bec:  D. Gray (6X)

V. McFarland (6SF-P)
M. Peycke (6SF-DL)
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In future inquiries, please indicate your site’s EPA I.D. Number and name as listed, to ensure
prompt processing. If you have any questions concerning this matter, please contact me at
(214) 665-6740.

Sincerely,

Eddie Sierra
Superfund Site Assessment
EPA Region 6

cc:  Tim Knight
LDEQ - Inactive and Abandoned Sites Division
P. O. Box 82282
Baton Rouge, LA 70884-2282

arcs:46032631:dcan.126(icd)



FOR A TOQ PR
Name: Lynn Dean EPA L.D. No.: LADO058475419
Site Name: Delta Shipyard,

Houma, Louisiana

Description
of Property: The Delta Shipyard is located at 201 Industrial Boulevard in Houma, Louisiana
(see attached site location map).

I hereby consent to officers, employees, and representatives authorized by the United States
Environmental Protection Agency (EPA) entering and having continued access to my property
for the following purposes:

1. Reviewing and copying documents related to the site;
2. The taking of such soil, water and air samples as may be determined to be
necessary;

3. The sampling of any solids or liquids stored or disposed of on property;
4, The drilling of holes and the installation of monitoring wells for subsurface

investigation of subsurface contamination.

I realize that these actions are undertaken pursuant to EPA’s response and enforcement
responsibilities under the Comprehensive Environmental Responsibility, Compensation, and
Liability Act, as amended (CERCLA), 42 U.S.C. § 9601 gt seq., as well as 40 CFR Part
300.400 Subpart E.

I am the property owner, or a responsible agent of the property owner, and I warrant that I have
the authority to enter into this access agreement.

Place a check mark in the appropriate space. Please note that if no selection is made EPA will
assume that you do not wish to be provided with a portion of the sample.

() Please provide me with a portion of each sample taken at the property described above. I
understand that there will be no charge for the sample portions provided by the EPA. I also
understand that I must furnish suitable containers, be responsible for the laboratory analytical
-analysis, and sign for the transfer of custody from the EPA designated sampler.

( )\ I do not wish to receive a portion of samples taken at the property described above.

This written permission is given by me voluntarily with knowledge of my right to refuse and
without threats or promises of any kind.

DATE SIGNATURE, Title

arcs:46032631:dean. 126(kcd)
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MAR-25-86 12:33 FROM:WESTON SAN ANTONIO I1D: 21034236867 PAGE 2/2

————— -

Name2 Lynn Dean EPA LD. No.: LADOS8475419
Site Nane: Dclte  Shipyard,
Hoema, Louisiang

Desexiption . _
of Property: mndehipyudisbmmdmZOthBonmmmwﬁmn

(soe attached site location map).

Ihmymtmoﬁmmnﬂomuﬂmmudmmwmumsm
Favironmental Protection Agency (EPA) catering and kaving continued acoess 0 my property
for the following purposes: | | o

L Reviewing and copying documents rcluted t0 the site;

2. 'The wking of such soil, water and air sampies a3 may be determined o be

DECESSATY; i o i
3.  ‘The sampling of any selids or liquids stored or disposed of oz property;
4. ma&ningafholaandmeinmlhﬁmofmimwemwmm
fnvestigation of subsurface contamination.

i

|

i

1

i

1

i

!

|

- 300.400 Subpert E.

i
i
1
1
1
1
i

Immepmpenyowner,orarwponsibleawnofmcpmpmyowm.andlmmtmlm
the authority to enter into this access agreement.

Place a check mark in the appropriatc space. Please note that if no sclection 1y made EPA will
agsume that you do 5ot wish to be provided with a partion of the ssmple.

Please provide me with & portion of esch sample teken at the praperty described zbove. T
undmdtbnmuvwiubemdwgcformgng}ppwﬁmsprwidedby&wﬂpm I also
understand that ] must fumish soitable containers, be respousible for the lsboratory anstyticel
analysis, and sign for the tranafer of custody from the EPA designated sampler.

O I do not wish to reccive 2 portion of samples taken at the property described above,
mmmﬁmngiveubymvdmﬁlywimmugeofmymwmm
without threats or promises of any kind.

L T mssces
2//3/?{ el it — . ) _
FoR LA DF S

DATE SIGNATURE, Ti
: WEN SERIEAN




APPENDIX B
HEALTH AND SAFETY PLAN



Prepared by: Joy Ishigo W.0. Number: 04603-026-031-0300 Date: 03/01/96
Project Identification: Site History: (describe briefly)

Division: South Central Region - Houston

Department/Office: 000536/000910 Site was a cleaning and repairing facility for oil barges and fishing
Site Name: Deita Shipyard vessels.

Client: US EPA - ARCS
Work Location Address: 202 Industrial Boulevard
Houma, Louisiana

Scope of Work: (describe briefly)

Site reconnaissance visit and sampling visit to conduct an ARCS Expanded Site inspection.

O Site visit only; site HASP not necessary. List personnel here and sign off below:

Si :
ite regulatory status X Safety Officer Manual (Required to be On Site)

CERCLA/SARA RCRA Other Federal Agency

Based on the Hazard Assessment and Regulatory Status, determine the Standard HASP(s) applicable to
E Us EPA D US EPA D DOE " this project. indicate below which Standard HASP will be.used and append the appropriate pages of this
form along with the Standard Plan.

O O (|

State State USACE O Stack Test
a ; O A

NPL Site NRC Air Force W) Air Emissions
OSHA Oiocrr20 O

(I Asbestos

H H r L "
Hazard Communication (Req’'d See Attachment "D") O Industrial Hygiene

X 1910 0 1926 O state

Oooooo

= Hazardous Material

ity DR ¢ DYENOR A [~ 35/

other Sondy Hoves %‘M m o 289

Nams (met) [ Signature
Approved by: @
Project Director/ \/54’ S AbM% 74 & W— Date: 3(%;?2
"Project Manager Name (Print) 7 Signature

In accordance with WESTON’s Personal Protective Equipment Program and 29 CFR 1910.132 at the site prior to personnel beginning work the
SHCS and/or the Site Manager have evaluated conditions and verified that the personal protective equipment selection outlined within this HASP is

appropeiite for the hazards known or expected to exist. (Refer to Safety Officer Manual Se taor@.ﬁqonal Protection Program for Guidance)
SHSC DSlte Manager [::c 7:2‘@ i 42, M Date: 3/7/9g

Nnmn {Print) Signature

Project start date: 29 Feb 1996 This site HASP must be reissued/reapproved for any Amendment date(s): By:

End date: 29 Aug 1996 activities conducted after: 1. $728/96 Sany Hayes
2. ~

Date: 29 August 1996 3.
4
5 L3
Corporate Health and Safety Page 1 of 32 ] arce:delte:hesp.doc



Organization/Branch Name/Title . Address Telephone
WESTON/SCR Eric Tate 5599 San Felipe, Suite 700 (713) 621-1620
Project Team Leader Houston, TX 77056
WESTON/SCR Joy ishigo 5599 San Felipe, Suite 700 {713) 621-1620
Agsistant Engineer Houston, TX 77056
WESTON/SCR Dennrs Ha: 5599 San Felipe, Suite 700 (713) 621-1620
Associate gj}oga'at Houston, TX 77056 ‘

Roles and Responsibilities:

Organization/Branch Name/Title Address Telephone

N/A

Roles and Responsibilities:

The Site Health and Safety Coordinator (SHSC) for activities to be conducted at this site is: Eric Tate

Changing field conditions may require decisions to be made concerning adequate protection programs. Therefore, the personnel
assigned as SHSCs are experienced and meet the additional training requirements specified by OSHA in 29 CFR 1910.120

Qualifications: At a minimum, the SHSC will be a WESTON-certified Level D SHSC. Training includes: OSHA 40-hour hazardous
waste training and current refresher training as applicable, current first-aid, CPR, blood-borne pathogen, dangerous goods shipping,
and WESTON SHSC training.

Designated alternates include: /.’ennis /1‘&)(&; ) Rfyan A/ul\‘e

Corporate Health and Safety Page. 2 of 32 delta:hesp1.doc

l The SHSC has total responsibility for ensuring that the provisions of this Site HASP are adequate and implemented in the field.




Hazard Assessment

Background Review: O Complete = Partial If partial why? Areas of site remained unsampled
Activities Covered Under This Plan:
No. Task/Subtask Description Schedule
1. Site Reconnaissance Site walk-through with note taking and
photographs.
2. Soil Sampling Surface soil sampling from on-site and off-site
locations.
3. Sediment Sampling Sediment sampling from on-site and off-site

locations.

Types of Hazards:

D Numbers refer to one of the following hazard evaluation forms. Complete hazard evaluation forms for each sppropriate hazard class.

Physiochemical E] Chemically Toxic II] Radiation @ Biological E
s lonizing:
= . bl Inhalation 24 Carcinogen onizing O Etiological Agent
ammable
) R Ingestion D Mutagen O Internal exposure X Other (Plant, insect, animal)
O Explosive B contact O Teratogen !
: External exposure
| Corrosive X Absorbtion
. Non-ionizing:
B Reactive X osHA 1910.1000 Substance g B physical Hazards [4]
O {Air Contaminants) O uv O R
0, Rich a Construction Activities
O 0. Deficient X OSHA Specific Hazard Substance O RF O Microw
z Standard
{Refer to HASP Form O4HASP.894 for Listing.) O Laser

Directly Related to Tasks

& air

Other Surface

X Groundwater

& soil

&= Surface Water

O Sanitary Wastewater

O Process Wastewater

O other

indirectly Related to Tasks - Nearby Process{es) That Could Affect Team Members:

O ciient Facility

a Nearby Non-client Facility

Describe: In accordance with the Scope of Work, a client briefing will not be
arranged before the site reconnaissance is performed. Subsequently, a briefing may
be held with EPA to identify imminent threats associated with the site, if any.

O Client Briefing Arranged

Corporate Health and Safety
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O na

N/A

Chemical Contaminants of Concern

Identify hazardous materials used or on-site and attach Material Safety Data Sheets (MSDS)
for all reagent type chemicals, solutions, or other identified materials that in normal use in
performing tasks related to this project could produce hazardous substances. Ensure that all
subcontractors and other parties working nearby are informed of the presence of these
chemicals and the location of MSDS’s. Obtain from subcontractors and other parties lists of
the hazardous materials they use or have on-site and identify location of MSDS's here. List
chemicals and quantities below and locate MSDS in Appendix B of this HASP.

Provide the data requested for chemical contaminants on HASP Form 33HASP.894 or attach
data sheets from an acceptable sources such as NIOSH pocket guide, condensed chemical
dictionary, ACGIH TLV booklet, etc. List chemical and concentration below and locate data
sheets in Appendix A of this HASP,

Chemical Name Concentration (if known) Chemical Name Quantity
{mg/kg)

Benzene Barium 0.070 20.5
Ethylbenzene Beryllium 0.170 0.094
Xylenes Cadmium 0.240 0.0049
Carbazole Chromium 0.69 0.527
Chrysane Lead 5.3 0.632

hohBhalene Mercury 1.0 0.0013
Phenanthrene Selenium 8.8 0.037
Pyrene Zinc 12.0 0.666
4,4 DDD Vanadium 0.035 0.0301
Heptachlorepoxide Flouoranthene 0.025 13.0
Hethoxychlor Fluorene 0.069 5.10
2-Methyinaphthalene Indeno(1,2,3-ed)pyrene 47.0 3.0
Benzo(b)fluoranthene Arsenic 6.10 0.0297
Benzo(g,h,i)peryiene Anthracene 2.5
Dibenz(a,h)anthracene 1.3
Aluminum 10.9
Autimony 0.0125

\RDOUS SUBSTANCES

The following substances may require specific medical, training, or monitoring based upon concentration or evaluation of risk. See the appropriate citation listed under 29 CFR 1910 or
1926 for additional information.

O 1910.1001 Asbestos 1910.1002 Coal tar pitch volatiles 03 1910.1003 4-Nitrobipheny! O 1910.1004 alpha-Naphthytamine

a 1910.1005 [Reserved] O 1910.1006 Methyl chloromethyt ether O 1810.1007 3,3'-Dichlorobenzidine (and its salts).

O 1910.1008 bis-Chioromethy! ether

O 1910.1009 beta-Naphthylamine (] 1910.1010 Benzidine a 1910.1011 4-Aminodiphenyl a 1910.1012 Ethyleneimine

a 1910.1013 beta-Propiolactone a 1910.1014 2-Acetylaminofluorene a 1910.1015 4-Dimethylaminoazobenzene

O 1910.1016 N-Nitrosodimethylamine

[ 1910.1017 Vinyt chioride & 1910.1018 Inorganic arsenic & 1910.1025 Lead

B 1910.1027 cadmium

X 1910.1028 Benzene O 1910.1029 Coke oven emissions D 1810.1043 Cotton dust

O 1910.1044 1,2-dibromo-3-chloropropane
O 1910.1045 Acrylonitile

O 1910.1047 Ethyiene oxide

0 1910.1048 Formaldehyde

0 1910.1050 Methylenedianiline

Corporate Health and Safety
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B poisonous Plants (FLD 43)

Location/Task No(s).: All

Source: O Known X Suspect

Route of Exposure: O inhalation O Ingestion

= Contact a Direct Penetration

Team Member(s) Allergic: O Yes & No

D Yes ﬂ No

Immunization required:

B insects (FLD 43)

Location/Task No(s).: All

Source: O known B Suspect

Route of Exposure: O Inhalation O Ingestion

O Contact X Direct Penetration

Team Memberis) Allergic: [J Yes B No

D Yes E No

Immunization required:

B snakes, Reptiles (FLD 43)

Location/Task No(s).: All
Source: O Known = Suspect

‘Route of Exposure: O Inhalation O Ingestion

D Contact Direct Penetration

Team Member(s) Allergic: O Yes X No
0O Yes X No

Immunization required:

B Animals (FLD 43)

Location/Task No(s).: Alt

Source: O Known O Suspect
Route of Exposure: O Inhalation O Ingestion

O Contact X Direct Penetration

Team Member(s) Allergic: O Yes [ No
( Yes 2 No

Immunization required:

FLD 43 — WESTON Biohazard Field Operating Procedures: Att. OP X

O Sewage

Location/Task No(s).:
Source: O Known a Suspect

Route of Exposure: O Inhalation a Ingestion

O Contact g Direct Penetration

Team Member(s) Allergic: O Yes a No

D Yes D No

Immunization required:

Tetanus Vaccination within Past 7 yrs: O Yes O No
(see Note #1 below)

O Etiologic Agents {List)

Location/Task No(s).:

Source: O Known O Suspect

Route of Exposure: O Inhalation O Ingestion

O Contact O Direct Penetration

Team Member(s) Allergic: O Yes O No
O Yes (] No

Immunization required:

FLD 44 — WESTON Bloodborne Pathogens Exposure Control Pian - First Aid Procedures: Att. OP =

FLD 45 — WESTON Bloodborne Pathogens Exposure Control Plan — Working with Infectious Waste: Att. OP O

Corporate Health and Safety

L_recommended

Note #1: A tetanus injection is recommended every 10 years for employees with "normal exposure risks.” However, if
employees have frequent potential for exposure at "higher risk,” as working with raw sewage, then a frequency of 7 years is

Page 5 of 32
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NONIONIZING RADIATION
Type of
Nonionizing Source Wavelength Control Monitoring
Task # Radiation Onsite TLV/PEL Range Measures Instrument
Ultraviolet
Infrared
Radio Frequency
Microwave
Laser
JIONIZING RADIATION
DAC (p#Ci/mL)
Radioactive Surface
Major Half-Life Contamination Monitoring
Task # Radionuclide Radiations (Years) D w Y Limit Instrument
Corporate Health and Safety Page 6 of 32 delta:hespt.doc




Phy.Haz.Cond. Physical Hazard Att.OP Weston OP Titles
Loud noise Hearing loss/disruption of communication "~ | FLDO1 - Noise Protection
Inclement weather Rain/humidity/cold/ice/snow /lightning X FLDO2 - Inciement Weather
Steam heat stress Burns/displaced oxygen/wet working surfaces FLDO3 - Hot Process - Steam
Heat/Stress Burns/hot surfaces/low pressure steam FLDO4 - Hot Process - LT3
Ambient heat stress Heat rash/cramps/exhaustion/heat stroke X FLDOS - Heat Stress Prevention/Monitoring
Cold Stress Hypothermia/frostbite FLDOS8 - Cold Stress
Cold/wet Trench/paddy/immersion foot/edema FLDO7 - Wet Feet
Confined spaces Falls/burns/drowning/engulfment/electrocution FLDO8 - Confined Space Entry
Explosive vapors Thermal burns/impaction/dismemberment FLDO9 - Hot Work
Improper lifting Back strain/abdomen/arm/leg muscle/joint injury X FLD10 - Manual Lifting/Handling Heavy Objects
Uneven Surfaces Vehicle accidents/slips/trips/falls X FLD11 - Rough Terrain
Paor housekeeping Slips/trips/falls/punctures/cuts/fires X FLD12 - Housekeeping
Structural integrity Crushing/overhead hazards/compromised floors FLD13 - Structural Integrity
Hostile persons Bodily injury FLD14 - Site Security
Remote Area Slips/trips/falls/back strain/communication X FLD15 - Remote Area
Improper Cyl.Handling Mechanical injury/fire/explosion/suffocation X FLD16 - Pressure Systems - Compressed Gases
Water Hazards Poor visibility/entanglement/drowning/cold stress FLD17 - Diving
Water Hazards Drowning/heat/cold stress/hypothermia/falls X FLD18 - Operation and Use of Boats
Water Hazards Drowning/frostbite/hypothermia/falls/electrocution X FLD19 - Working Over Water
Vehicle Hazards Struck by vehicle/collision FLD20 - Traffic
Expiosions Explosion/fire/thermal burns FLD21 - Explosives
Moving mechanical parts Crushing/pinch points/overhead hazards FLD22 - Heavy Equipment Operation
Moving mech.parts Overhead hazard/electrocution FLD23 - Cranes/Lifting Equipment Operation
Working at elevation Overhead hazards/falls/electrocution FLD24 - Aerial Lifts/Manlifts
Working at elevation Overhead hazard/falls/electrocution FLD25 - Working at Elevation
Working at elevation Overhead hazard/falls/electrocution/slips FLD26 - Ladders
Working at elevation Slips/trips/falls/overhead hazards FLD27 - Scaffolding
Trench Cave-in Crushing/falling/overhead hazards/suffocation FLD28 - Excavating/Trenching
Improper material handling | Back injury/crushing from foad shifts FLD29 - Materials Handling
Physiochemical Explosions/fires from oxidizing, flam./corr.rmaterial X FLD30 - Hazardous Materials Use/Storage
Physiochemical Fire and explosion FLD31 - Fire Prevention/Response Plan Required
Physiochemical Fire X FLD32 - Fire Extinguishers Required
Structural integrity Overhead/electrocution/slips/trips/falls/fire FLD33 - Demolition
Electrical Electrocution/shock/thermal burns FLD34 - Utilities
Electrical Electrocution/shock/thermal burns FLD35 - Electrical Safety
Burns/Fires Heat Stress/Fires/Burns FLD36 - Waelding/Cutting/Burning
impact/thermal Thermal burn/high pressure impaction/heat stress FLD37 - High Pressure Washers
Impaction/electrical Smashing body parts/pinching/cuts/electrocution X FLD38 - Hand and Power Tools

Poor visibility

Slips/trips/falls

FLD39 - Hlumination

Fire/Explosion

Burns/impaction

FLD40 - Storage Tank

Communications

Disruption of Communications

FLD41 - Std. Hand/Emergency Signals

Energy/Release

Unexpected release of energy

FLD42 - Lockout/Tagout

Drilling hazards

Electrocution/overhead hazards/pinch points

2.5 - Drilling Safety Guide

Corporate Health and Safety
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TASK DESCRIPTION

1. Site Reconnaissance

Q USED
eavy-equipment;instruments, PPE)

Steel-toed boots
Coveralls

Drager tubes
OVA '

CHEMICAL

= Hazard Present Risk Level: O H O M B3 L

What Justifies Risk Level? Low risk because no intrusive activities will be performed.

PHYSICAL

X Hazard Present Risk Level: a H O M & L

What Justifies Risk Level? Low risk because no intrusive activities will be performed.

BIOLOGICAL

X Hazard Present Risk Level: a H 2 M O L

What Justifies Risk Level? Site located next to bayou (snakes, spiders, poison ivy}.

RADIOLOGICAL

O Hazard Present Risk Level: O H O M 2] L

What Justifies Risk Level? No known sources.

Level D: Initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed.

'SAFETY PROCEDURES REQUIRED.AND/OR FIELD OPS UTILIZED

Follow standard operating procedures as specified in the WESTON SHSC manual.

Corporate Health and Safety Page 8 of 32 . deita:hasp1.doc




Ge $p
Steel-toed boots Disposable plastic scoops
Coveralls (Tyvek) Hand augers

OVA Drager tubes_
Booties Gloves

HAZAR

CHEMICAL

Hazard Present Risk Level: O H 2] M O L

What Justifies Risk Level? Potential for exposure to chemical hazards by inhalation and contact during intrusive tasks. Risk
minimized by use of air monitoring device.

PHYSICAL

E Hazard Present Risk Level: O H M a L
What Justifies Risk Level? Rough terrain.

BIOLOGICAL

Hazard Present Risk Level: O H & M (] L

What Justifies Risk Level? The site is adjacent to a large bayou with lots of high weeds (snakes, spiders, poison ivy, etc.)

RADIOLOGICAL

D Hazard Present Risk Level: a H 0 M Bd L

What Justifies Risk Level? No known sources.

JSTIFICATION

Level D: Initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed.

Corporate Health and Safety Page 9 of 32 deita:haepl. doc




3. Site Sampling, Sediment Sampling: Members of the project team will collect sediment samples from on-site and off-site
locations.

Steel-toed boots Digposable plastic scoops
Coveralis/Tyvek Hand augers .

OVA Drager tubes

Gloves (nitriles and latex) Boat

Dredge sampler Booties

CHEMICAL

X Hazard Present Risk Level: D H E M D L

What Justifies Risk Level? Potential for exposure to chemical hazards by inhalation and contact during intrusive tasks. Risk
minimized by use of air monitoring device.

PHYSICAL

[ Hazard Present Risk Level: O H = M O L
What Justifies Risk Level? Rough terrain.

BIOLOGICAL

B Hazard Present Risk Level: O H X M a L
What Justifies Risk Level? Site located next to a large bayou with lots of high weeds (snakes, spiders, poison ivy).

RADIOLOGICAL

a Hazard Present Risk Level: a H O M & L

What Justifies Risk Level? No known sources.

_______________ ___LEVELS:OF PROTECTION/JUSTIFICATION

Level D: Initial level of protection will be Level D because no known air pathways are suspected in the breathing zone. Sampling
team will monitor area using an OVA (breathing zone) to determine if upgrading to a higher level of protection is needed.

Corporate Health and Safety Page 10 of 32 deite:hasp1.doc




Enginesring Controls
Describe Engineering Controls used as part of Personnel Protection Pian:

Task(s) All

Soils may be moistened to suppress dust generation if conditions are dry, and this is thought to be necessary by the SHSC.

Administrative Controls
Describe Administrative controls used as part of Personnel Protection Plan:

Task(s) All

Follow the HASP and SOPs. An initial safety meeting will be held at the site before work starts and safety meetings will be held
each morning as needed. This will be done to keep all team members current on their knowledge of safety concerns at the site.

Personnel Protective Equipment

Action Levels for Changing Levels of Protection. Define Action Levels for up or down grade for sach task:

Task(s) All

{on next pages)

Mini-RAM action tevel is determined as follows: PAH PELS based on coal tar pitch volatiles; 4,4’ DDD based on DDD; Xylenes
based on o-Xylene. Particulate action level applies to Tasks 1, 2. Volatile action levels applies to Tasks 1, 2, 3.

Level D

Level D Modified

Task(s): 2,3

O Head
O Eye and Face
O Hearing

O Arms and Legs Only

Coveralls/Tyvek
E Appropriate Work Uniform Y

L T , 3
X Hand - Gloves atex (Task 2, 3)

X Foot - Safety Boots Steel-toed
a Fall Protection

= Fliotation (Task 3)

O other Baot covers

Task(s):

O Head
O Eye and Face
O Hearing
O Arms and Legs Only
0O whote Body
O Apron
a Hand - Gloves
O Gloves
O Gloves
a Foot - Safety Boots
(] Boots

a Boots

Carporate Health and Safety
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X Foot - Boots
X Boots
O Boots
O Half Face
O Cart./Canister
X Full Face
2 Cart./Canister
O parr
a Cart./Canister
O Type C
O Fall Protection
X Flotation

O Other

Safety boots

Boot covers

GMAF

Task 3

O Foot - Boots
a Boots
a Boots
O saR - Airiine
O scea
O comb. Airine/scBA
O Cascade System
O Compressor
O Fall Protection
O Flotation

D Other

Level C Level B
Task(s): 2,3 Task(s):
a Head O Head
O Eye and Face O Eye and Face
O Hearing O Hearing
O Arms and Legs Only O Arms and Legs Only
Tyvek
24 Whole Body yve O Whole Body
O Apron O Apron
X Hand - Gloves O Hand - Gloves
. i -
Gloves nner - latex O Gloves
= Outer - nitriles O
Gloves Gloves

Corporate Health and Safety
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Direct Reading Air Monitoring Instruments

Instrument Selection and Initial Check Record
Reporting Format: = Field Notebook (| Field Data Sheets a Air Monitoring Log O Trip Report O Other

Checked
Number Number Upon
Instrument Task No.(s) Required Received Receipt Comment Initials

O cai

Oo,

O caio,

O cci/0,/tox-PPM, H,S,H,S/CO

O rap-Gm
O Nai
a ZnS
D Other

O rp

O unu 102

O kv 117

O Photovac, TMA
O ovm
O Other

All
N rp

B Fox 128

[ Heath, AID, Other

O00D0D0DO0DO0OO0OOoOO0Oo0O0Do0DOoOOo0DOo0O0DOo0DOocOOoODOoODOoDOoOOo0DoOoOOoOoOoaOaan

& ram, other 12
O Monotox
Ons
O coct
O so,
O hen
O Other
O Bio-Aerosol Monitor
0O petector Tubes
X Pump - MSA, Dréeger, Sensidyne
& Tubes/type: Benzene 0.5/A _A"
= Tubes/type: Napthalene _A"
O Other -
Corporate Health and Safety Page 13 of 32 doita:hasp1.doc




Direct Reading Air Monitoring Instruments Calibration Record

Instrument,
Mfg., Calib.
Model, Calib. Method Initial Setting | Final Setting | Calibrator's
Equip. ID No. Date Time Material Mfg.’s Other and Reading | and Reading initials
Page 14 of 32 delte:hosp1.doc
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Direct Reading Air Monitoring Instruments

Air Monitoring Instrument: Drager tubes

Air Monitoring Frequency:
O periodically:

O Periodically:
= Continuously:

O Other:

Monitoring Locations

X Upwind/downwind of site activities
& Near residents, etc.
O Key site activity locations:
X Decon area
Staging area
O Excavation area
a Field lab area
= Storage tanks
Lagoons
= Drums
O Fixed stations

D Other:

Air Monitoring Instrument: OVA

Air Monitoring Frequency:
O periodically:

O Periodically:
=X Continuously:

O Other:

Monitoring Locations

B Upwind/downwind of site activities
& Near residents, etc.
(] Key site activity locations:

Decon area

X Staging area

O Excavation area

O Field lab area

X Storage tanks

= Lagoons

= Drums

O Fixed stations

D Other:

Corporate Health and Safety Page 15 of 32
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DELTA SHIPYARD

h

MINI-RAM ACTION LEVEL CALCULATIONS

Z-Methyluaphthaiene 0.1 47 470
Anthracene 0.1 1.3 13
Benzo(a)anthracene 0.1 6 60
Benzo{a)pyrene 0.1 4.1 41
Benzo(b)fluorothene 0.1 6.1 61
Benzo(g,h,i)perylene 0.1 25 25
Carbazole 0.1 0.69 6.9
Chrysene 0.1 5.3 53
Dibenz{ajh)asuthracene 0.1 1.3 13
Fluoanthene 0.1 13 130
Fluorene 0.1 5.1 51
Indeno(1,2,3,-cd)pyrene 0.1 3.0 30
Phenanthene 0.1 8.8 88
Pyrene 0.2 12 60
4,4 DDD 0.5 0.035 0.07
Heptachiorexpoxide 0.5 0.025 0.05
Methoxychior 10 0.069 0.0069
Aluminum ] 10,900 2180
Antimony 0.5 12.5 25
Arsenic 0.002 24.8 12,400
Barium 0.5 20,500 41,000
Beryllium 0.002 0.94 470
Cadmium 0.005 4.9 980
Chromium 0.5 527 1,054
Lead 0.05 632 12,640
Mercury 0.05 1.3 26
Selsnium 0.2 0.37 1.85
Vanadium 0.05 30.1 602

72,481

Eimix = 10° = 69mg _ 2.5mg (nuisance dust)
(72481){(2) m: > m respirable fraction
Action Level = 2.5 mg
m3
delta:hasp4.doc




DELTA SHIPYARD EPA ARCS
HASP PPP-PPE
Benzene ' 0.1 185 0.9025 1
Ethylbenzene 100 1M1 55.5 4
Xylenes 100 92 46 3
Naphthalene 10 48 5 2

Benzene may be too small to read on the OVA. Naphthalene is also a small action level. Thus, if these two chemicals can be
ruled out, the next action level is Xylenes.

100 x {0.92
> = 46

0-1 Level D
1-46  Level D provided that Drager Tubes reading for benzene TS below 0.1ppm : Naphthalene is below Sppm.

>486 Units stop work/Upgrade to Level C
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Action Levels

account for instrument response factors.

These Action Levels, if not defined by regulation, are some percent (usually 50%] of the applicable PEL/REL/TLV. That number must aiso be adjusted to

Tasks

Action Level

Action

O Explosive atmosphere

Ambient Air
Concentration

Confined Space
Concentration

19.5% to 25% 02

>25% O,

<10% LEL Oto 1% LEL Work may continue.
Consider toxicity
potential.

10 to 25% LEL 1to 10% LEL Work may continue.
Increase monitoring
frequency.

>25% LEL >10% LEL Work must stop.
Ventilate area before
returning.

O Oxygen Ambient Air Confined Space
Concentration Concentratio.n
<19.5% O, <19.5% 0, Leave Area. Re-enter

19.5% to 23.5%
o,

>23.5% O,

only with self-contained
breathing apparatus.

Work may continue.
Investigate changes
from 21%.

Work must stop.
Ventilate area before
returning.

O Radiation

<3

times background

3 Times Background to < 1 mR/hour

> 1 mrem/hour

Continue Work

Radiation above
background levels
(normally 0.01-0.02
mR/hr)g signifies
possible source(s)
radiation present.
Continue investigation
with caution. Perform
thorough monitoring.
Consult with a Health
Physicist.

Potential radiation
hazard. Evacuate site.
Continue investigation
only upon the advice of
Health Physicist.

and particulates

X Organic gases and vapors All Task 2: 0-1 unit Can’t work
1-46 units Level D
Level D provided Drager
tubes rule out Benzene
> 46 units and Naphthalene
Stop work/Upgrade to
Level C
X Inorganic gases, vapors All > 2.5 mg/m?® sustained in breathing zone Stop work

Corporate Health and Safety
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Ambient Air Sampling

Check situations which will require or action levels which will apply to deciding to institute or increase scope of planned air sampling.

= No air sampling is required on this site.
0 An air sampling plan is incorporated in thic HASP.

Meteorological Conditions

O Dry weather for days
(W Ambient temperature above °F
O Wind increasing potential of more contaminant dispersion in or migration out of controlled area.

Activities which will require instituting or increasing scope of air sampling:
O Maijor spills
New site activity resulting in potential presence of new chemical hazards.

O Site activity increases airborne contaminants possibilities.

Downgrading from stipulated level of protection

O dr sampling documentation required for:
O Documenting no migration of contaminants off-site through air

Applicable Ac_tion Levels for instituting Air Sampling:
() Visible vapor/gas clouds or vapor leveis, or

O Visible dust or particulate levels measured with Direct Reading Instrument, two-three times background or above action level,
sustained over 10-15 minute period.

The following requirements apply to air sampling:

Sampling Matrix/Air Interface - Monitor matrix/air interface and breathing zone periodically with DRI. if vapor levels > 2-3 times
background, monitor continuously. Follow No. 4.

Container Opening - Monitor opening and breathing zone periodically with DRI. if vapor levels > 2-3 times background, monitor
opening and breathing zone continuously. Follow No. 4.

Excavation/Drilling/Intrusive Work - Monitor at ground level and breathing zone periodically with DRI. If vapor levels > 2-3 times
background, monitor opening and breathing zone continuously. Follow No. 4.

Breathing Zone - Ensure level of protection specified in HASP is being used. Consult HASP or Corporate Health and Safety
relative to instituting personnel, area, or perimeter sampling.

a Other

Corporate Health and Safety Page 17 of 32 delta:hmap2.dac



l Sample Location
J Locations Substances Sampled For
l O Ambient background
' O Personal samples, on-site
| O Personal samples, off-site
I (] Fixed, on-site samples
|
| l
l O Fixed, off-site samples
l OJ Mobile off-site samples
| l -
| O Mobiie on-site samples
| I O Background sample stations
|
|
Corporate Health and Safety Page 18 of 32 ) delta:hasp2.doc
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Taski(s)

Location

Duration

Frequency

Type

Analysis Method

Corporate Health and Safety
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Ta.sk(s) Location Duration

Frequency

Type

Analysis Method

Portable Gas Chromatograph Task(s):

Type:

Portable GC Analytical Plan:

Passive Dosimeters

Task(s)

Type Location

Frequency

I Duration

] Organic Vapor
O Mercury Vapor
a Paper Color Change
Oropo
O Film Badge
O Liquid Media

Wipe Sampling

Wipe Sampling Plan:

Corporate Health and Safety
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Physical Hazard and Miscellaneous Monitors and Detectors

Task(s)

Calibration
Required?/Method

Location

Frequency

O Sound Level Meter

O Noise Dosimeter(s)

O Octave Band Analyzer

O Electric Circ. Detector

O Thermometer

g Wind Speed Indicator

O Barometer

O Psychrometer

O Infrared Thermometer

O Microwave Detector

O pH Meter

Qaio|oioyaja|oya|oa

Indicator Kits

Task(s)

Location

Frequency

(W] pH Paper

O Peroxide Paper

O chior-N-oil Kit

O Hazard Categorizing Kit

O Asbestos Test Kit

Corporate Health and Safety
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Emergency Contacts and Phone Numbers

Agency Contact

| Local Medical Emergency Facility (LMF)

WESTON Medical Emergency Contact EMR - Dr. Elayne Theriault
L WESTON Health and Safety Corporate Health and Safety

WESTON Health and Safety SCR Health and Saf - Darr re

| Fire Department
| Police Department

L On-site Coordinator

Phone Number II
|
\
1
|
f
\
|
|

Site Telephone

| Nearest Telephone

Local Medical Emergency Facility(s)

Name of Hospital: Chambert Medical Center

Address: 1978 Industrial Blvd.

Phone No.: (504)873-2200

Name of Contact: Bobby Cupp

Phone No.:

Type of Service: Route to Hospital (written detail):

() Physical trauma only Site and hospital lie on Industrial Bivd. The hospital is 16 blocks

north of the site.

O Chemical exposure only
Physical trauma and
chemical exposure
Available 24 hours

Travel time from site:

10 minutes

Distance to hospital:

16 blocks

Name/No. of 24-hr
Ambulance Service: Acadian
1-800-259-1111

Secondary or Specialty Service Provider

Name of Hospital:

Address:

Phone No.:

Name of Contact:

Phone No.:

Type of Service: Route to Hospital (written detail):

O Physical trauma only
Chemical exposure only

O Physical trauma and
chemical exposure

O Available 24 hours

Travel time from site:

Distance to hospital:

Name/No. of 24-hr
Ambulance Service:

Figure 1. Route to Hospital

Tw

fntYUSZL/'h/ &/I/c/

{Draw map to hospital here if space permits or attach on separate sheet.)

|

Corporate Health and Safety Page 23 of 32
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| CONTINGENCIE

Response Plans

Medical - General

Provide First Aid as trained,

assess and determine need for

further medical assistance,

Transport or arrange for

transport after appropriate

decontamination

Plan for Response to
Spill/Release

In the event of a spill or
release, ensure safety,
assess situation and
perform containment and
control measures as
appropriate:

a. Clean up per MSDS if
small or; Sound
Alarm, call for
assistance, Notify
Emergency
Coordinator

b. Evacuate to pre-
determined safe
place

¢. Account for
personnel

d. Determine if Team
can respond safely

e. Mobilize per Site Spill
Response Pian

Description of
Spill Response Gear

N/A

Location

Plan to Response to Security Problems

Corporate Health and Safety

First Aid Kit: Type Location Special First Aid
Procedures:
Condensed 20 man BBP | WESTON Hanid on site
vehicle Yes No.
if yes, contact
LMF. Do they
have antidote
it?
E Yes D No
ewash required Type Location on si
a Yes H No E Yeos E No.
First-aid kit in | If yes, need
van neutralizing
ointment for First
Aid kit. Contact
LMF,
Ho wer ﬁquired Type Location
Yes Ne
Plan for Response to Fire
Fire/Explosion Extinguishers
In the event of a fire or a. Sound Alarm and call Type/lLocation
explosion, ensure assistance, Notify
personal safety, assess Emergency Coordinsator ABC in van
situation and perform b. Evacuate to predeter-
containment and control mined safe place
measures as appropriate: | ¢c. Account for personnel
d. Use fire extinguisher,
only if safe and trained
e. Standby to inform
Emergency responders of
materials and conditions
Description (Other Fire Response Equipment) Location
Page 24 of 32 delte:hasp2.doc




Personnel Decontamination

Consistent with the levels of protection required, step-by-step procedures for personnel decontamination for each Level of
Protection are attached.

Levels of Protection Required for Decontamination Personnel

The levels of protection required for personnel assisting with decontamination will be:

O Level B () Level C = Level D

i Modifications include:

Disposition of Decontamination Wastes
Provide a description of waste disposition including identification of storage area, hauler, and final disposal site, if applicable:

Fluids generated from decon of survey equipment (i.e. hand augers) will be collected in 5 gallon buckets. Fluid will be disposed
of on-site at respective sampling areas.

Equipment and PPE will be sprayed off in place with water from spray bottles.

Equipment Decontamination

A procedure for decontamination steps required for non-sampling equipment and heavy machinery follows:

Nonsampling equipment, such as monitoring equipments, will not be exposed to sources of contamination. They will be cleaned I
with a damp towel or by other appropriate means. There will be no heavy machinery associated with the project other than a
van and a car. Vehicles wili not be driven into areas of known or suspected contamination.

]
Sampling Equipment Decontamination || |

Sampling equipment will be decontaminated in accordance with the following procedure:

Only dedicated sampling equipment will be used and will be disposed of in a trash bag.

HE U E B S T G B B U G BN B s
—

Corporate Health and Safety Page 25 of 32 deita:haep2.doc




Check indicated functions or add steps as necessary: i

Function Description of Process, Solution, and Container

X Segregated equipment drop Put sampling equipment in bag

a Boot cover and glove wash

O Boot cover and glove rinse

O Tape removal - outer glove and boot

X Boot cover removal Double bag for disposal

E Outer glove removal Double bag for disposal

O Suit/safety boot wash

O Suit/boot/glove rinse

O Safety boot removal

B suit removal If soiled, bag coveralls for laundry

a Inner glove wash

O Inner glove rinse

g inner glove removal Dduble bag for disposal

O Inner clothing removal

X Field wash Wash hands before leaving site

O Redress

Disposal Plan, End of Day:

All PPE will be sealed in bags, placed in labelled 55-galion drums, and staged in disposal area.

Disposal Plan, End of Week:

Same as daily plan.

Disposal Plan, End of Project:

The disposal procedures will depend on sample analysis.

Corporate Health and Safety Page 26 of 32 delte:hesp3.doc



Check indicated functions or add steps as necessary:
Function Description of Process, Solution, and Container

X Segregated equipment drop Put sampling equipment in bag

O Boot cover and glove wash

O Boot cover and glove rinse

X Tape removal - outer giove and boot Double bag for disposal

X Boot cover removal Double bag for disposal

X Outer glove removal Double bag for disposal

O Suit/safety boot wash

O Suit/boot/glove rinse

O Safety boot removal

X Suit removal Double bag fbor disposal

a Inner glove wash

g Inner glove rinse

O Face piece removal

E Inner glove removal Double bag for disposal

O Inner clothing removal

AFE ZONE |

B Field wash Wash hands and face before leaving site

D Redress

Disposal Plan, End of Day:

All PPE will be sealed in bags, labelled 55-gallon drums, and staged in disposal area.

Disposal Plan, End of Week:

Same as daily plan,

Disposal Plan, End of Project:

The disposal procedures will depend on sample analysis.
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EL B DECONTAMIN

Check indicated functions or add steps as necessary:

Function D iption of Pr , Solution, and Container

O Segregated equipment drop

O Boot cover and glove wash

O Boot cover and glove rinse

O Tape removal - outer glove and boot

D Boot cover removal

O Outer glove removal

O Suit/safety boot wash

O Suit/SCBA/boot/glove rinse

O Safety boot removal

O Remove SCBA backpack w/o disconnecting

a Splash suit removal

O Inner glove wash

(W Inner glove rinse

a SCBA disconnect and face piece removal

O Inner glove removal

D Inner

D Redress

Disposal Plan, End of Day:

Disposal Plan, End of Week:

O Field wash l

Disposal Plan, End of Project:
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l WESTON
Name: Eric Tate Name: Joy Ishigo
Title: Project Team Leader Title: Engineer
Taskis): All Task(s): All
Certification Level or Description: D-S, B-T Certification Level or Description: B-T
l E Medical Current E Training Current E Medical Current E Training Current
E Fit Test Current (Qual.) D Fit Test Current {Quant.} E Fit Test Current (Qual.) D Fit Test Current {Quant.)
Name: Diane Williams Name: Brian Weise
Title: Geologist Title: Technician
Task(s): 2 Taskis): 2
Certification Level or Description: D-S, B-T Certification Level or Description: D-S, B-T
l E Medica! Current E Training Current E Maedical Current E Training Current
E Fit Test Current {Qual.}) D Fit Test Current {Quant.) E Fit Test Current {Qual.) D Fit Test Current (Quant.)
l Name: Pam Quackenbush Name: Greg Braddy
Title: Engineer Title: Geologist
Taskis): 2 Task(s):
l Certification Level or Description: D-S, B-T Certification Level or Description: C-S, B-T ‘
Madical Current Training Current E Medical Current E Training Current }
l E Fit Test Current {Qual.) D Fit Test Current {Quant.) Fit Test Current {(Qual.) D Fit Test Current (Quant.) i
|
Name: Name:
Title: Title:
Task(s): Task(s):
l Certification Level or Description: Certification Level or Description:
D Medical Current D Training Current D Medical Current D Training Current
' D Fit Test Current (Qual.) D Fit Test Current (Quant.} D Fit Test Current {Qual.) D Fit Test Current {Quant.)
Name: Name:
Title: ‘ Title:
l Task(s): Task({s):
Certification Level or Description: Certification Level or Description:
D Medical Current D Training Current D Medical Current D Training Current
I D Fit Test Current {Qual.) D Fit Test Current {Quant.) D Fit Test Current {Qual.} D Fit Test Current {Quant.)
Name: Name:
Title: Title:
Task(s): ) Task(s):
Certification Level or Description: Certification Level or Description:
l D Madical Current D Training Current D Medical Current D Training Current
D Fit Test Current (Qual.} D Fit Test Current {Quant.} D Fit Test Current {Qual.) D Fit Test Current {Quant.}
TRAINING CURRENT - Training: All parsonnel, including visitors, entering the exclusion or contamination reduction zones must have certifications of completion of
training in accordance with OSHA 29 CFR 1910, 29 CFR 1926 or 29 CFR 1910.120.
FIT TEST CURRENT - Respirator Fit Testing: All persons, including visitors, entering any area requiring the use or potential use of any negative pressure respirator
must have had as a minimum, a qualitative fit test, administered in accordance with OSHA 29 CFR 1910.134 or ANSI within the last 12 months. If site conditions
require the use of a full face negative pressure, air purifying respirator for protection from Asbestos or Lead, employees must have had a quantitative fit test,
administered according to OSHA 29 CFR 1910.1001 or 1025 within the last 6 months.
MEDICAL CURRENT - Medical Monitoring Requirements: All personnel, including visitors, entering the exclusion or contamination reduction zones must be certified
l as medically fit to work, and to wear a respirator, if appropriate, in accordance with 28 CFR 1910, 29 CFR 1926/1910 or 29 CFR 1910.120.
The Site Health and Safety Coordinator is responsible for verifying all certifications and fit tests.
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Subcontractor’s Health and Safety Program Evaluation

Name of Subcontractor:
Address:

Activities to Be Conducted by Subcontractor:

Medical program meets OSHA/WESTON criteria

D Acceptable
D Unacceptable

Comments:

D Acceptable
D Unacceptable

Comments:

Personal protective equipment available

D Acceptable
D Unacceptable

Comments:

On-site monitoring equipment available, calibrated
and operated properly

Safe working procedures clearly specified

D Acceptable
D Unacceptable

Comments:

D Acceptable
D Unacceptable

Comments:

Training mests OSHA/WESTON criteria

Emergency procedures

D Acceptable
D Unacceptable

Comments:

Decontamination procedures

D Acceptable

D Unacceptable

D Acceptabie

D Unacceptable

General health and safety program evaluation

Additional comments:

with the WESTON HASP for this Project.

D Subcontractor has agreed to and will conform

D Subcontractor will work under his own HASP

Certification Level or Description:

D Medical Current

D Fit Test Current {Qual.)

D Training Current

D Fit Test Current (Quant.)

Certification Level or Description:

D Medical Current D Training Current

D Fit Test Current (Qual.} D Fit Test Current {Quant.)

Comments: .Comments:
which has been accepted by Corporate Health
and Safety. .
Evaluation Conducted by: Date:
Subcontractor
Name: Name:
Title: Title:
Task(s): Task(s):

Name:

Title:

Task(s):

Certification Level or Description:

D Medical Current

D Fit Test Current {Qual.)

D Training Current

D Fit Test Current (Quant.}

Name:

Title:

Taskis):

Certification Level or Description:

D Medical Current D Training Current

D Fit Test Current [Qual.) D Fit Test Current {Quant.)

Name:

Title:

Task(s):

Certification Level or Description:

D Medical Current

D Fit Test Current (Qual.}

D Training Current

D Fit Test Current {Quant.)

Name:

Title:

Task(s):

Certification Level or Description:

D Medical Current D Training Current

D Fit Test Current {Qual.) D Fit Test Current (Quant.)

Corporate Health and Safety
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Site Name: Delta Shipyard WO# 04603-026-031-0300-00

Address: 202 Industrial Bouievard, Houma, Louisiana

! understand, agree to and will conform with the information set forth in this Heaith and Safety Plan {and attachments) and
discussed in the Personnel Health and Safety briefing(s).

Name Signature Date

oy Tslige me%w% 2[%[%

[”;'c Tole

Corporate Health and Safety Page 31 of 32 deite:hesp3.doc




The following items will be covered at the site specific training meseting, daily or periodically.

E Site characterization and analysis, Sec. 3.0, D Level A
29 CFR 1910.120 i

E Physical hazards, Table 3.2 D Level B

X Chemical hazards, Table 3.1 X Level C

= Animal bites, stings, and poisonous plants = Level D

O Etiologic (infectious) agents

B Monitoring, Sec. 7.0; 29 CFR 19810.120 h

= Site control, Sec. 8.0; 29 CFR 1910.120 d

& pecontamination, Sec. 9.0; 29 CFR 1910.120 k

X Engineering controls and work practices, Sec. 8.5;
25 CFR 1910.120 g

O Emergency response, Sec. 10.0; 29 CFR 1910.1201

O Heavy machinery

O Elements of an emergency response, Sec. 100;
29 CFR 1910.1201

O Foriiife

X Procedures for handiing site emergency incidents, Sec.
10.0; 29 CFR 1910.120 |

D Backhoe

O Off-site emergency response, 29 CFR 1910.120 1|

Equipment

a Handling drums and containers, 29 CFR 1910.120 j

E Tools

0 Opening drums and containers

O Ladder 29 cFR 1910.27 d

D Electrical material handling equipment

O Overhead and underground utilities

D Radioactive waste

O scaffolds

O Shock sensitive waste

a Structural integrity

O Laboratory waste packs

O Unguarded openings - wall, floor, csilings

O Sampling drums and containers

a Pressurized air cylinders

& shipping and transport, 49 CFR 172.101

= Personnel protective equipment, Sec. 5.0; 25 CFR 1910.120 g;
29 CFR 1910.134

a Tank and vault procedures

b2 Respiratory protection, Sec. 5.8; 29 CFR 1916.120 g:
Z88.2-1980

O imumination, 29 CFR 1910.120 m

O senitation, 29 CFR 1910.120 n

Corporate Health and Safety
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ATTACHMENT "A"

CHEMICAL CONTAMINANTS

DATA SHEETS

(Use HASP Form 33HASP.894
or attach appropriate data sheets.)
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Hazerdous Physlcal State At Expoewre/ Potential + %
Substance/Tasks | Physical Properties State Site/Proj. Temp. Characterietice Exposure Limits Symptoms Response
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Other:

Instruments/
Normal Route(s) of fontzation
Hazardous Physicsl State At Expoewre/ Potentle! + %
Subetance/Taske | Physical Properties State Sits/Proj. Temp. Characterietics Exposwure Limits Symptoms Respones
Namadivvnn .
‘ O explosive B soia | B sona PH: Oca O inhetation Oerp
FP: .
& Flammabte O ugqud | O uiquid 3 peL OOSug 3 O3 ingestion Ouigev
a LEL: O
Corrosive O Gas O Gas o Tw Skin Absorption 0 10.2 oV
m Reactive UEL: D Contact
O w4 O ovm
O Watsr Reactive Auto. lg.: O Direct Penstration
a Only toxicological data (W CGi
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Mormal Routels) of fontzation
Hazardous Physical Stats At Exposure/ Potental + %
Subetance/Tasks | Physical Properties State Site/Proj. Temp. Characterietics Exposure Limite Symptoms Responee F
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0 LEL:
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Monitoring -
Instruments/
Normal Route(s) of fonizaton
Hazardous Physical - State At Exposure/ Potendsl + %
Subetance/Tasks | Physical Properties State Site/Proj. Temp. Characteristice Exposwre Limits Symptoms Respones
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e o O explosive B soid | O soiia - pH: Oca B inhatation Oeo
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. u i
LEL: :
0 Corrosive ] Geas (m] Ges . NA O B skin Absorption 0102ev
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WEALTH AND SAFETY EVALUATION — I cHEMIoAL HAZARDS
Monitoring
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Normel Routels) of fontzation
I Hazerdous Physical State At Expoewre/ Potental + %
Substance/Tasks | Physical Properties State Sits/Pro]. Temp. Characterietice Exposure Limits Symptoms Response
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b FP: .
Flammable O uquid | O uiquid Bd pec O-Suay > £ ingestion Oirzev
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Hazardous Physical State At Exposure/ Potential + %
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ANTHRACENE

ATH

I Commaon Synonyms Solid White 10 yellow Weak aromatic odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Anthracin o
Paranaphthalene 6.1 Flash Point: 250°F {Sew Hazard Assessment Handbook)
Green od 6.2 Flammabie Limits in Air: 0.6% LEL 1
Sinks in water. 6.3 Fire Extinguishing Agents: Water, foam,
dry chemical, carbon dioxiie
6.4 Fire Extinguishing Agents Not to be
3100 gischarge if possile Keep peopie away Used: Data not availabie 11. HAZARD CLASSIFICATIONS
“void contact with soud ang dust. 6.5 Special Hazards of Combustion
salale ana remove arscnarged matenal ) 11.1 Code of F Reguiations:
Notity local health ang Doilution controi agencies Products: Data not available of Federsi Reg
6.6 Behavior in Fire: Data not available Not hsted
6.7 Ignition Temperature: 1004°F 11.2 NAS Hazard Asting for Bulk Water
6.8  Electrical Hazard: Not pertinent Transportation: Not histed
" 69 Burning Rate: Not pertinent 11.3  NFPA Mazard Classification:
Coml iDle. A 'my
Dust cloug may explode i ignited in an enclosed area. 6.10 Flame T Health ch Blue). Claumc.::on
Extinquish with water, dry cnemicats, 10am, of Carpon cioxide Data not avaiabie ealth Hazard (Blue)..................
6.11 Stoichiometric Alr to Fuel Ratio: (Red) !
Fire Data not available (Yellow) .
6.12 Flame Temperature: Data not available
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
DUST
Irfitating to eyes. nose and throat. 7.1 Reactivity With Water: No reaction
If inhaled wili cause coughing or aitficult breathing. 7.2 Reactivity with Common Materials: Data
{10 eves. notd evends open ang flush with pienty o water not available
If breattung has stcpped. give arthicial resoration .
if breatning 1s aithcull, Qive oxygen. 7.3 Stabiiity During Transport: Stable
souD i 7.4 Neutraiizing Agents for Acids and
| .
fmitating to skin and eyes. Caustics: Not pertinent
Harmful f swailowed. 7.5 Polymerization: Not pertinent
Exposure Hemove contaminated ciothing ana snoes 7.6 Inhibitor of Polymerization:
y!
Flusn aiteclea areas witn Dtenly gt water Not perlmenl
iF IN EYES holdt eyends coen ana husn witn plenty of water
IF SWALLOWED ang victim 1s CCNSCICUS. have victim onnk water 7.7 Molar Ratio (Reactant to
IF SWALLGWED anc wictm 15 UNCONSCIOUS OR HAVING CONVULS.ONS Product]: Data not avaiabie
! ang victim 1 CN S:CNS.
l 20 AOINING except keep vicum warm 7.3 Reactivity Group: Data not avalable
12 PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical Stats et 15°C and 1 atm:
Ettect of low concentrations on aquatic life is unknown. Sokd
May be dangerous if it enters water intakes.
Water Notfy iocal heaith and wildife officials. 22 M Weight: 176.23
Pollution Notity operalors of neardy water imakes 123 BoMing Point at 1 atm:
646.2°F = 341.2°C = 614.4°K
124 Freezing Point:
421.7°F = 216.5°C = 489.7°K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125 Critical Temperature: Not pertinent
(See R H 2.1 Category: None 8.1 Aguatic Toxicity: 5 ppm/24 hr/trout & 128  Critical Pressure: Not pertinent
Should be removed 2.2 Class: Not pertinent bluegill/no effect 12.7 Specific Gravity:
Chemicai and physical treatment 8.2 Waterfowl Toxicity: Data not available 1.24 at 20°C (solid)
8.3 Biological Oxygen Demand {BOD): 128  Liguid Surface Tenslon: Not pertinent
Data not available 129 Liquid Water Interfacial Tension:
8.4 Food Chain Concentration Potential: Not pertment
None 12.10 Vapor (Gas) Specific Gravity:
Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 12.11 Ratio of Specific Heats of Vapor (Gas):
3.1 CG Compatibility Class: Not listed 4.1 Physical State (as shipped): Solid Not pertinent
32 Formuia: CisHio 4.2 Color: White 10 yellow 1212 Latent Heat of Vaporization:
3.3 IMO/UN Designation: Not listed 4.3 Odor: Weak aromatic Not pertinent .
3.4 DOT ID No: Data not available 12.13  Heat of Combustion: -17,100 Biu/lb
3.5 CAS Registry No.: 120-12.7 = -9,510 cal/g = -398 X 10° J/kg
12.14 Heat of Decomposition: Not pertinent
12.15 Meat of Solution: Not pertinent
12.16 Heat of Polymerization: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 12.25 Heat of Fuslon: 38.70 calig
12,26 Limiting Value: Data not available
5.1 Personal Protective Equipment: Dust mask; goggles or face shield; rubber gloves ] 9.1 Grades of Purity: Various flucrescence 12.27 Reid Vapor Pressure: Data not available
5.2 g E: 1 of dust rntates nose and throat. Contact with eyes grades; Scintillation grade; Technical
causes irmtation. grade, 90-98%
53 Treatment of Exposure: INHALATION: move to tresh air. EYES: fiush with water for 15 min. 9.2 Storage Temperature: Ambient
5.4  Threshoid Limit Vafue: Data not available 9.3 Inert Atmosphere: No requirement
5.5 Short Term inhalation Limits: Data not available 9.4 Venting: Open
5.6 Toxicity by Ingestion: Data not avaiiable
5.7 Late Toxicity: Data not available
58 Vapor (Gas) Irritant Cl Data not labl
59 Liquid or Solid lrritant Cl istics: Data not
5.10 Odor Threshoid: Data not avalable
5.11 (DLH vafue: Data not availabie
I NOTES
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ATH

ANTHRACENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal unit-

Temperature Pounds per cubic Temperature British thermal Temperature . Temperature .
(deg‘:ees F) fo%et (deg‘::es F) unit per pound-F (deg‘::es F) ; 'gggarp:'}g&‘f{_-' (degrees F) Centipoise
N N 435 .868 N
(o} (o] 440 .866 o]
T T 445 .865 T
450 .863
P P 455 862 P
E E 460 .860 E
R R 465 .859 R
T T 470 .857 T
| i 475 .855 {
N N 480 854 N
E E 485 852 E
N N 490 .851 N
T T 495 .849 T
500 .848
505 .846
510 .45
515 .843
520 .842
525 .840
530 .839
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
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ARSENIC ARX

Common Synonyms Solid crystais Gray
Arsenic, solid
erunic, metailic
ay arsenic
ad Sinks in water.

«VOID CONTACT WITH SOLID AND DUST. ~EZ58

Waar solf-contained DOSILVE Dressure Lreatwng apoaraius
and full protecuve ciotning.

Stay upwing and usa water soray 10 'knoOCK down’ st

Stop discharae it possiDie.

30la1@ and remove aischarged matenai.

Notify local heaith 2nd peilution contret agenciss.

Can be heated to bum in air.
POISONOUS GASES ARE PRODUCED IN FIRE.
Wear seli-containeg pesitive pDressure oreatiing apparatus
and full protective ciotning.
Extinguisn smail fires: orv cnem:zal. carbon aicxige,
Fire water spray of 103m: 1arge wes: water sprav, ‘3§ I ICam

6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
8.1 Flash Point: Not pertinent {See Hazard Assessment Handbook)
6.2 Fiammabie Limits in Air: Not pertinent i
83 Fire Extinguishing Agents: Smali fires: dry

chemical, casbon dioxide, water spray of
foam; large fires: water spray, fog of

" F"':"“- N Mot to b 11.  HAZARD CLASSIFICATIONS
MEM',M"' 1.1 Code of Feders! Reguiatione:
€5 Special Hazards of Combuetion Poison; B
Products: Contain highly toxic arsenic 112 NAS Hazsrd Rating for Bulk Water
Traneportstion: Not isted

11.3 NFPA Hazard Classification:

8.6 Behavior in Fire: Bume 10 produce dense v
white fumes of highly toxic arsenic
tricdde.

6.7 Ignition Temperaturs: Not pertinent

6.8  Electrical Hazard: Data not available

{(Continuead)

CAL. FOR MEDICAL A:D.

DUST

POISONOUS IF INHALED.

Move vicum to rresn ar.

IF IN EYES OR CON SKiN, immediately thush with ronning waier
“or at least 15 minutes: noia 118 ODEN 1 necessan

it braaxmnq nas sieppeq. ove iC1al fesow Tuon.

if breatning 1s aimicun. give oy aen.

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction
12 with
Incompatible with zinc.

7.3 Stability During Transport: Stable
7.4 Neutraiizing Agents tor Acids and
Caustics: Not pertinent

7.5 Polymerization: Not pertinent
7.6 Inhibitor of Polymerization:
Not perts
7.7 Molar Ratio (Reactant to
Product)y: Data not available
7.8 Reactivity Group: Data not svailable

12 PHYSICAL AND CHZMICAL PROPERTIES
121 Physical State at 16°C and 1 stm:
Soiid

122 Molecular Weight: 74.8216
123 Bolling Point at 1 atmx

1,135°F = 613°C = 886°K (sublimes)
124 Freezing Point: Not pertinent

— — soun
POISONOUS IF SWALLOWED.
Exposure 17 M EYES OR ON SKIN, fiush win rinming water 'of &t i2ast
———————— & minutes; NGk avenas ooen it sary
{F SWALLOWED ana victm 1s CCHSCICUS ang nas net vomiteq. irouce
~orung with Svrup ot ‘cecac.
iF SWALLCWED and vicum 13 UNCONSCICUS CR HAVING CONVULS'CNE. ¢
“0lNING EXCet Keep ViCUM warm.
Effects of iow concentrations on aquatic life is unknown.
Water May be dangerous if it enters water intakes.
Notify local heaith ana wiidite officials.
PO"U“O" Notty operators of nearpy waler 1ntakes.
1. RESPONSE TO DISCHARGE 2 LABEL
{See ) 2.1 Category: Poison
Issue warning - poison. 22 Cilass: 6

Restrict access
Should be removed.
Chemical and physical treatment.

3. CHEMICAL DESIGNATIONS

3.1 CG Compatibility Class: Not listed 4.1 Physicsl State (as shipped): Solid
3.2 Formuis: As 4.2 Color: Sitver-gray
3.3 IMO/UN Designation: §.1/1558 4.3 Odor: Data not available

3.4 DOTID No. 1558
35 CAS Registry No.: 7440-38.2

4. OBSERVABLE CHARACTERISTICS

125 Criticsl Temperature:
8. WATER POLLUTION 14TTAF = 803°C = 1076.2°K

8.1 Aquatic Toxicity: Data not available 126  Critical Pressure:
8.2 Waterfowl Toxicity: Data not available 5027.4 psia = 342.0 atm =

8.3 Blologicat Oxygen Demand (BOD): 34.6 MN/m*
None 12.7 Specific Gravity:

8.4 Food Chain Concentration Potentia: 5.727 «t 25°C (solid)
Bioaccumuiated by fresh water and 128 Liquid Surface Tenslom: Not pertinent
marine squatic organisms. 129 Uquid Water interfacial Tension:

Not pertinent
1210 Vapor (Gas) Specific Gravity:
Not pertinent
12.11 Ratio of Specific Heats of Vapor (Gas):
Not pertinent
12.12 Latent Heat of Vaportzation:
Not pertinent

S. HEALTH HAZARDS

Waear seif. positive pi g

full protective clothing,

and

52 Poi by i of dust or by ion. f
All chamical forms of arsenic eventuaily produce similar toxic effects. Symptoms may be
delayed.

5.3 of Get medical ion after any
Move victim to fresh air. if breathing has stopped, give artificial respiration. if breathing is

of

expOsre route, Symptoms in Most cases are characteristic of severe gastritis or gastroenteritis.

1o this metal. INHALATION:

9. SHIPPING INFORMATION

9.1 Grades of Purity: Crude, 90-95%; 12.2¢6 Limiting Value: Data not available
Refined, 89%; Semiconductor, 12.27 Reid Vapor Pressure: Data not available
20.999%

9.2 Storage Tempersture: Ambient
9.3 Inert Atmosphere: Not listed
9.4 Venting: Not pertinent

difficult, give oxygen. EYES OR SKIN: immediately flush with running water for at least 15
minutes; hold eyetids open it appropriste. Use soap and water to clean skin. Remove and
isolate contaminated clothing and shoes. INGESTION: if the victim is alert and has not vomited,
induce vomiting with syrup of ipecac.

5.4 Threshold Limit Value: 0.2 mg/m?

5,5 Short Term inhalation Limits: Data not available

56 Toxicity by ingestion: Data not available

57 Late y: Human inogen. Causes ? ive and ig effects along
with damage to the i inal tract and ion of the liver and kidneys.

5.9  Vapor (Gas) Irritant Data not bi

5.9 Liquid or Solid irritant Ch Data not

5.10 Odor Thrashold: Data not available

5,11

IDLH Value: Data not available

8.9

6.10

6. FIRE HAZARDS (Continued)

Burning Rate: Not pertinent

Flame T Oata not

6.11 Stoichiometric Alr to Fuel Ratio: Data not available
6.12 Flame Data not
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ARX

ARSENIC

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

British thermal

Temperature , Poul er cubic Temperature British thermal Temperature P Temperature I
(degprees F) ndsfo%t (deg‘:ees F) . unit per pound-F (deg‘:ees F) ung;n:?epfg:):gur- (degpr:es F) Centipoise
t
T
; N N N N
! e} (o} o o .
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12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) square inch (degrees F) foot (degrees F) per pound-F
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BENZENE

BNZ

10. MAZARD ASSESSMENTY CODE
(See Hazard Assessment Handbook)
A-T-U-V-W

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federai Reguiations:
Flammable hawd
11.2  NAS Hazard Rating for Bulk Water

Transportation:
Category Rating
Fir 3
Health
Vapor lrntant 1
Liquid or Solid irritan 1
Poison: 3
Water Polution
Human Toxicity. 3
Aquatic Toxicil 1
Aasthetic Eff 3
Reactivity
Other Chemicals 2
Water ..... 1
Salf Reaction | 0
11.3 NFPA Hazard Clagsification:
Category Ciassification
Heaith Hazard (Blusey... . 2
F (Red) 3
(Yeliow) o

Common Synonyms Watery hquid Colortess Gasoline-iike odor 6. FIRE MAZARDS
Benzot .
8Benzoie 6.1 Fiash Point: 12°F C.C.
Floats A . 6.2 Flammable Limits in Air: 1.3%-7.9%
ats on water. Flami le, rntats ced. Freezin .
oint A 42.F.mab \rntating vapor 1s produced. Zing 6.3 Fire Extinguishing Agents: Dry chencal,
foam, or carbon dioxkie
6.4 Fire Extinguishing Agents Not to be
AVOKD CONMACT witht HQUM ang vapor. Roep PeoDie awav Used: Water may be neftective
‘Wear goggles ang ser-contamed breatning aoparanss.
Zhut ot :amiwon sowrces ana cail hre aeuamﬂnem. 6.5  Special Hazards of Combustion
3i10p discnarga 1 possible. Products: Not pertinent
Slay upwing ana use waier SDFav 10 RNeCk gown  vIpor 6.6 Behavior in Fire: Vapor 1s heavier than ar
igolate anog remove aischargeq matenat
“iotity focal healtn ana DOIUNION CONro! agencies. and may travel considesable distance fo a
source of igrution and flash back
FLAMMABLE 6.7 ignition Temperature: 1097°F
Fiashback al(;ng vapor trail may oceur. 6.8 Electrical Hazard: Class |, Group D
‘\Ilvapor may expiode f ignited in an enciosed area, 6.9 Burning Rate: 6.0 mm/min.
ear qoggles ang seli-conlaineq breatmnra apoaralus .
—— Extnquisn witn drv cnermical, 1ICam. or Caroon tioxiae 610 Adisbatic Fiame Temperature:
:il’e Water may pe inetlectve on nre. Data not available
—— Cool exposed containers win water 6.11 Stoichiometric Air to Fuel Ratio:
Data niot avadable
6.12 Flame Data not h
CALL rOR MEDICAL AT, 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reaction
Irritating to eyes, nose and throat.
It inhaled, will cause difficult b g. or loss of 7.2 y with C. No
Mcve 10 tresn air reaction
i breattvng nas stoneced. Gve aritisial respration.
If breathung 15 arfiicuil, ave oxvaen 7.3 Stability During Transport: Stable
7.4 Neutralizing Agents tor Acids snd
LiQuiD N
Irmtating to skin and eyes. B c.u.“”i' f“ pertinent
Harmiul 1f swallowed. 7.5 Polymerization: Not pertinant
Exposure Remove conlaminated Clolning ana shoes 7.6 Inhibitor of Polymerization:
Flush attecied areas with Dlenty of waler
IF IN EYES, noid evends ooen and Lush with ofenty Of water Not pertinent
i SWALLOWED arg vicum 1s CONSC! 5. Fave wichm anink watef 7.7 Molar Ratio (Reactant to
ST k. Product): Data not available
7.8 Reactivity Group: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerous if it enters water intakes.
water ND(YW iocal ggalm and wiighte ofticiais.
Po"uﬂon Notify operatars of nearby water intaxkes.
——
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
(See A 2.1 Category: Flammable iquid 8.1 Aquatic Toxicity:
Issue warning-high flammability 2.2 Class: 3 5 ppm/6 hr/minnow/ lethal/distilled
Aestrict access water
20 ppm/24 hr/sunfish/TL,./tap water
8.2 Waterfowl Toxicity: Data not avaitabie
8.3 Biological Oxygen Demand (BOD):
1.2 Ib/ib, 10 days
8.4 Food Chain Concentration Potentist:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None

3.1 CG Compatibility Class: Aromatic 4.1 Physical State (as shipped): Liquid
Hydrocarbon 4.2 Color: Coloriess

3.2 Formula: CeHe 4.3 Odor rather

3.3 IMO/UN Designation: 3.2/1114 odor, charactenstic ador

3.4 DOTID No.: 1114

3.5 CAS Registry No.: 71-43.2

5. HEALTH HAZARDS 9. SHIPPING INFORMATION

5.1 Personal P Hy On vapor canister, suppiied ar or a hose mask. 9.1 Grades of Purity:
hydrocarbon-insoluble rubber or plastic gloves; chemicat goggles or lace splash shield; industrial pure
hydrocarbon-insolubie apron such as neoprene. Thiophene-tree

52 y F D pallor, by flushing, Nitration

chest Coma and p death. Industrial 90% ..

§.3 Treatment of Exposure: SKIN: flush with water followed by soap and water. remove Reagent .
contaminated clothing and wash skin. EYES: flush with plenty of water until itntation subsides. 9.2 Storage Temperature: Open
INHALATION: remove from exp: Call a phy IF g 1s regular of 9.3 inert Atmosphere: No requirement
stopped, start resuscitation, administer oxygen. 9.4 Venting: Pressure-vacuum

5.4 Threshoid Limit Value: 10 ppm

5.5 Short Term inhalation Limits: 75 ppm for 30 min.

5.6 Toxicity by Ingestion: Grade 3; LDse = 50 10 500 mg/kg

5.7 Late Toxicity: Leukemia

5.8 Vapor (Gas) Irritant Characteristics: if present in high concentrations, vapors may cause

irritation of eyes or resprratory system. The effect 1S temporary.

5.9 Liquid or Solid Irritant Characteristics: Minimum hazard. If spiled on clothing and aliowed to

remain, may cause smarting and reddening of the skin.

§.10 Odor Threshold: 4.68 ppm

511

JDLH Value: 2.000 ppm

12, PHYSICAL AND ‘FHEI‘ICAL PROPERTIES

12.1  Physical State at 15°C and 1 atm:
Liquid
122 Molecular Weight: 76.11
123 Dolling Point at |1 atm:
176°F = B0.1°C = 353.3°K
124 Freezing Point:
420°F = 55/C = 278.7°K
125 Critical Temperature:
§52.0°F = 288.9'C = 562.1°K
12.6  Critical Pressure:
710 psia = 48.3 atm = 4.89 MN/m*
12.7 Specific Gravity:
0.879 at 207C (liquid)
128  Liquid Surface Tension:
28.9 dynes/cm = 0.0289 N/m al 20°C
129  Liquid Water Interiacial Tension:
35,0 dynas/cm = 0.035 N/m at 20°C
12.10 Vapor (Gas) Specific Gravity: 2.7
12.11 Ratio of Specific Heats of Vapor (Gas):
1.061 ! .
1212 Latent Heat of jvmonunen:
169 Blu/lb = 94.1 cal/g =
3.94 X 108 Jkg
12.13 Heat of Combustion: —17,460 8tu/ib
= —B698 cal/g = —408.0 X 10% J/kg
12.14 Heat of Decomponition: Not pertinent
12.15 Heat of Solution: Not pertinent
12.16 Heat of Polymerization: Not pertinent
12.25 Heat of Fusion; 30.45 cal/g
12.28 Limiting Vaiue:| Data not avalabie
12.27 Reid Vapor Pressure: 3.22 psia

|
NOTES J
1
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BENZENE

BNZ
12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. - ; British thermal
Temperature Pounds per cubic Temperature : British thermal unit Temperature g Temperature S
(gegpr:easuF) fo%t (deg‘::eas F) per pound-F (degpr:es F ung;:::\er;zgggur- (degeees F) Centipoise
55 55.330 45 .394 75 .88 55 i 724
60 55.140 50 .396 80 .981 60 ' 693
65 54.960 55 .398 85 975 65 . .665
70 54.770 60 .400 90 .969 70 : 638
75 54.580 65 .403 95 .962 75 i 612
80 54.400 70 .405 100 .956 80 [ .588
85 54.210 75 .407 105 .950 85 ‘i 566
90 5§4.030 80 409 110 .944 90 : 544
95 53.840 85 411 115 937 95 t 524
100 53.660 90 414 120 .931 100 " 505
105 53.470 95 416 125 .925 105 ' 487
110 53.290 100 .418 130 819 110 i 470
115 53.100 135 912 11§ | .453
120 52.920 140 .906 120 438
125 52.730 145 .900
130 52.540 150 .893
135 52.360 155 .887
140 52.170 160 .881
145 51.990 165 .875
150 51.800 170 .868
155 51.620
160 51.430 i
165 51.250 !
170 51.060 |
175 50.870
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot {degrees F) per pound-F
77.02 .180 50 .881 50 .01258 0 .204
60 1.171 60 .01639 25 219
70 1.535 70 .02109 50 .234
80 1.989 80 .02681 75 .248
90 2.547 90 .03371 100 261
100 3.227 100 .04196 125 275
110 4.049 110 05172 150 .288
120 5.033 120 .06317 175 301
130 6.201 130 .07652 200 313
140 7.577 140 .09194 225 .325
150 9.187 150 .10960 250 .337
160 11.060 160 .12980 275 .349
170 13.220 170 15270 300 .360
180 15.700 180 17850 325 371
180 18.520 190 .20750 350 .381
200 21.740 200 .23970 375 392
210 25.360 210 27560 400 402
425 412
450 421
475 .431
500 .440
525 .449
550 457
575 465
600 474

-
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BERYLLIUM

BEM

Common Synonyms Sotid

Sitver color Odorless

6. FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
n

6.1 Flash Point: Not pertinent
Sink " 6.2 Flammable Limits in Air: Not pertinent
inks 1n water. 6.3 Fire Extinguishing Agents: Graphite, sand,
of any other inert dry powder
6.4 Fire Extinguishing Agents Not to be
AvOID CONTACT WlTH SOLID AND DUST, KEEP PEOPLE AWAY. Used: Water
voar aust resou: 9 gioves). 6.5 Special Hazards of Combustion
Zall tre m;’ﬁmﬁf Products: Combustion yieids berylium
sofate ana remove discharged matenat. oxide tume, which is toxic if inhaled.
*iotty jocal nealth ang poilution control agencres. 6.6 Behavior in Fire: Powder may form
explosive mndure with air.
Combustible 6.7 Ignition Temperature: Not pertinent
POISONOUS GASES MAY BE PRODUCED IN FIRE. 6.8  Electrical Hazard: Not pertinent
Dust cloud may expiode if ignited in an enclosed area. 6.9 Buming Rate: Not pertinent
Wear goggies and seit: 6.10 A Flame T
§ 5’8’%"8%&"@%%’5 g:f FiRE. a=n. o ciner inart powoer. Data not available
Fire 6.11 Stoichiomaetric Alr to Fuei Ratio:
Data not avarlabie
6.12 Flame T Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
DUST "
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 7-1 Reactivity With Water: No reaction
It inhaled wiil cause coughing or difficult breathing. 7.2 with C Mai : Data
if n eves. roid eyehids open and fiush with plenty or watar, not available
I breatring has stopped, give aruhcial respration, 7.3 Stabitity During Transport: Stable

't breatrung 15 dimcuil, give oxygen

SOLID
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED.
Remove contarmnated clothing and shoes.

74

7.5
76

7.7

Neutralizing Agents tor Acids and
Caustics: Not pertinent
Polymerization: Not pertinent
Inhibitor ot Polymerization:
Not pertinent
Molar Ratio (Reactant to
Product): Data not avaiiable
Reactivity Group: Data not available

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
Not histed

11.2 NAS Hazard Rating tor Bulk Water
Transportation: Not hsted

11.3  NFPA Hazard Classitication:

Category Classitication*
Heaith Hazard (Biue) 4
(Red) 1
R (Yeliow) o

*Applies to dust or powder.

Exposure Flush atiected areas with bienty ot water.
iF IN EYES. hold eyends open and fiush with plenty ot water
1F SWALLOWED ang victim 1s CONSCIOUS. have vicum drink water
>t milk and have vicuMm induce vomiting,
IF SWALLOWED and victim 18 UNCONSCIOUS OR HAVING CONVULSIONS,
do notiNg except keep victim warm.
Effect of low concentrations on aquatic life is unknown.
Water May be dangerous If it enters water intakes.
Notity local heaith and wildhie officals.
Pollution Notity operators ot nearby water intakes.
1. RESPONSE TO DISCHARGE 2. LABEL
(See 2.1 Category: None
Issue warning-poison, water 2.2 Class: Not pertinent

contaminant
Restrict access
Should be removed
Chemical and physical treatment

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CG Compatibility Class: Not listed 4.1 Physical State (as shipped): Sofid
Formula: Be 4.2 Color: White

IMO/UN Designation: 6.1/1567 4.3 Odor: None

DOT 1D No.: 1567

CAS Registry No.: 7440-41-7

8.1

8.3

8.4

8. WATER POLLUTION

Aquatic Toxicity: Data not available

Waterfowl! Toxicity: Data not available

Biological Oxygen Demand (BOD):
Data not available

Food Chain Concentration Potential:
Data not available

5.1

5.2

5.3

5.4
5.5

5.7

58
5.9

5. HEALTH HAZARDS

Personal Bu. Mines app + clean work clothes daily; gloves;

eye protection

; Any weight loss should be considered as
possibie first mdlcauon of berylum disease. Dust is extremely toxic when inhaled; symptoms
include coughing. shortness of breath, and acute or chronic lung disease. There is no record of
iliness from ingeston of beryilium. Contact with dust causes conjunctival inflammation of eyes
and dermatitis.

Treastment of Exposure: INHALATION: acute disease may requre hospitalization with
administration of oxygen; chest x-ray should be taken immediately. EYES: flush with water for at
least 15 min. SKIN: flush with water; wash with soap and water: all cuts, scratches or other
injunes should receve prompt medical attention.

Threshold Limit Value: 0.002 mg/m?

Short Term inhalation Limits: 0.025 mg/m*, iess than 30 min.

Toxicity by ingestion: Grade 3; oral LDso = 100 mg/kg (mouse)

Late Toxicity: Berylliosis of lungs may occur from 3 months to 15 years after exposure. Chronic
systemic diseases of the liver, spleen, ymph nodes, bone. kidney, and other organs may also
occur.

Vapor (Gas) irritant ( Data not

Liquid or Solid lrritant Ci Data not

5.10 Odor Threshold: Odorless

5.1t

IOLH Value: Daia not available

8.1

9.2
9.3
8.4

9. SHIPPING INFORMATION

Grades of Purity: Grade AA, 99.96 + %:
Grade A, 99.87 + %; Nuclear grade

Storage Temperature: Ambient

Inert Atmosphere: No requirement’

Venting: Open

12, PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physical State at 15°C and 1 atm:
Solid
122 Molecular Weight: 9.01
12.3 Bolling Point at 1 atm: Not pertinent
12.4 Freezing Point: Not pertinent
125 Critical Temperature: Not pertinent
12.6 Critical Pressure: Not pertinent
12.7  Specific Gravity:
1.85 at 20°C (solid}
12.8  Liquid Surface Tension: Not pertinent
12.9  Liquid Water interiacial Tension:
Not pertinent
12.10 Vapor (Gas) Specific Gravity:
Not partinent
12.11 Ratio of Specific Heats of Vapor (Gas):
Not pertinent
12.12 Latent Heat of Vaporization:
Not pertinent
12.13 Heat of Combustion: —28.000 Btu/ib
= 15,560 cal/g = —652 X 10° J/kg
12.14 Heat of Decomposition: Not pertinent
12.15 Hest of Solution: Not pertinent
12.16 Heat of Polymerization: Not pertinent
12.25 Heat of Fusion: 260.0 cal/g
12.26 Limiting Value: Data not available
12.27 Reid Vapor Pressure: Data not avaiable

NOTES
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BERYLLIUM

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

T

British thermal

Temperature Pounds per cubic Temperature British thermal Temperature s Teamperature _
(degprees 3} fo%t (degeges F unit per pound-F (deg'::es F “"g;'ﬂg:’epfeog:‘_g“" (deg':ges F Centipoise
N N N N
(o} (o} (o] (o}
T T T T
P P P P
3 E E E
R R R R
T T T T
| i | |
N N N N
E E E E
N N N N
T T T T
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water {degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N 0 o (o]
S T T T
(o]
L P P P
V] E E E
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E | | 1
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E E E
N N N
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DDD

DDD

10. HAZARD ASSESSMENT CODE
{See Hazard Assessment Handbook)
It

I1.  HAZARD CLASSIFICATIONS

11.1  Code of Federal Regulations:
Not bsted

11.2  NAS Hagard Rating for Buik Water
Transportation: Nol histed

11.3  NFPA Hazard Ciassification:
Not listed

Common Synonyms Sohd White 6. FIRE HAZARDS
i ——— 6.1  Flash Point: Not pertinent
phenyl) ethane 6.2 Flammable Limits in Air: Not pertinent
chmolodl?nenvialchloro Sinks 1n water. 6.3 Fire Extinguishing Agents: Water. toam.
ethane dry chemical, carbon dioxide
6.4 Fire Extinguishing Agents Not to be
£ QiSCOATGE 1 DCSSDe KEED DIID:@ dwav Used: Data not avallable
Sniact with ang dust 6.5 Speciat Hazards of Combustion
1ate arg remcve Arged matzna )
ty 2Cal reasn a NULGN COPtrel Agencies Products: Ir’nlalmg 'hydrogen chionde
tumes may form in fres.
6.6  Behavior in Fire: Data not available
6.7 Ignition Temp: : Data not
c 6.8 Eiectrical Hazard: Not pertinent
ombustible. 9
Irmtating gases may be produced when heated. 6.9 ?“"""9 Rate: Not pertinent
Wear aocgies ang seit-con apparatus 6.10 Flame T
~Cuish with water, 30 ©r carno Data not avalable
Fi 6.11 Stoichiometric Air to Fuel Ratio:
ire Data not avadable
6.12 Flame T Data not
CéAv - 2R MEDICAL AD 7. CHEMICAL REACTIVITY
DusT 7.1 Reactivity With Water: No reaction
irtating to eyes. nose and throat. ™ ith ¢
Harmtul it nhaled. : 7.2 with Data
1t m —y25. n0Id Bve ds Ocen 2 not availabie
. e e S 7.3 Stability Ouring Transport: Stable
T 7.4 Neutralizing Agents for Acids and
sgt:llg 10 skin and eyes Caustics: Not pertinent
Havmvugn o swallowed. 7.5 Polymerization: Not pertinent
Exposure va comiaminaled ¢ 7.6 Inhibitor of Polymaerization:
Not pertinent
F O arg wiethim s Lt 7.7 Molar Ratio (Reactant to
F ALL(ﬁWED and(w:nm is UNCTNS Product): Data not avatable
1T RCIRI ® WU war
CINING ExCEOL Keep vicum wa 7.8 Reactivity Group: Data not avaiable
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous if it enters water intakes. .
Netty local health ana widhte officiais
PO"UtiOn Notfy operators of nearby water intakes

-
~

PHYSICAL AND CHEMICAL PROPERTIES

12.1  Physical State at 15°C and 1 atm:
Sokd

122 Molecular Weight: 320

12.3 Boliing Point at 1 atm: Not pertinent
{decomposes)

124  Freezing Point:

1. RESPONSE TO DISCHARGE

2. LABEL

8. WATER POLLUTION

24°F H12’C 285K
12.5 Critical Temperature: Not perunent

{See F 2.1 Category: None 8.1 Aquatic Toxicity: 12,6  Critical Pressure: Not pertinent
Issue warning-water contaminatn 2.2 Class: Not pertinent <« 2.6 ppm/96 hr/cathsh/TL, /fresh 12.7  Specitic Gravity:
Should be removed water 1.476 at 20°C (sohd)
Chemical and physical treatment 0.15-0.2 ppm/48 hr/brown 128 Liquid Surtace Tension: Not pertinent
shnmp/TL,,/salt water 129 Liquid Water Interfacial Tension:
0.0068 ppm/24 hr/brown Not pertinent
shnmp/LC:a/salt water 12.10 Vapor (Gas) Specific Gravity:
8.2 Wsterfowl Toxicity: 4,800-5.200 ppm Not pertnent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS LCha 12.11 Ratio of Specific Heats af Vapor (Gas):
3.1 CG Compatibility Class: Not listed 4.1 Physicai State (as shipped): Sohd 8.3 Biological Oxygen Demand (BOD): Not pertinent
3.2 Formula: {4-CICH.4)2CH-CHCl: 4.2 Color: White Data not available 12.12 Latent Heat of Vaporization:
3.3 IMO/UN Designation: Not hsted 4.3 Odor: Data not avallable 8.4 Food Chain Concentration Potential: Not pertinent
3.4 DOTID No.: 2781 High 12.13 Heat of ( Data not
3.5 CAS Registry No.: 72.54.8 12.14 Heat of Decomposition: Not pertinent
12.15 Heat of Solution: Not pertinent
12.16 Hest of Polymerization: Not pertinent
12.25 Heat of Fusion: Data not avallable
12.26 Limiting Vaiue: Data not avadable
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 12.27 Reid Vapor Pressure: Data not available
5.1 Personal Protective Equipment: Dust mask; goggles or tace shieid: rubber gioves 9.1 Grades of Purity: Technical
5.2 F ing causes 9 and delayed sympl similar to 9.2 Storage Temperature: Ambrent
those caused by DDT. Contact with eyes causes irntation. 9.3 Inert Atmosphere: No requirement
5.3 Treatment of Exposure: INGESTION: treatment should be given by a physician and 1s similar to 9.4 Venting: Open

that given foliowing ingestion of DDT. EYES: flush with water.

5.4  Threshold Limit Value: Data not avalable
5.5 Short Term inhalation Limits: Data not available
5.6 Toxicity by Ingestion: Grade 2; oral LD:a

5.7 Late Toxicity: Data not availabie

1.2 9/kg (mouse), 3.4 g/kg (rat}

5.8 Vapor (Gas) Irritant C|
5.9 Liquid or Solid Irritant C!

Data not

5.10 Odor Threshoid: Data not availabie

5.11 1DLH Value: Data not available

NOTES
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DDD

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

X - British thermal

T Pounds per cubic Temperature British thermal Temperature g Temperature o
(Goaroos B o ot (degroes F) | unit per pound-F (dogrees F) | UMt nch PO DOUI | (degrees F) Centipoise

N N N N

o o (o] (o]

T T T T

P P P P

E E E E

R R R R

T T T T

] | | l

N N N N

E E E E

N N N N

T T T T

12.21 12.22 12.23 12.24 :
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F

N N N N

(o] (o] (o} (o}

T T T T

P P P P

E E E E

R R R R

T T T T

) f ! (

N N N N

E E E E

N N N N

T T T T




ETHYLBENZENE

ETB

EB

Liquid mmﬁn

Floats on water. Flammabile, initating vapor is produced.

«mmqwmbummvw !\aeoosooneaway

Weoer

Shut
Stop

(nciuding gioves).
off ianition sources ana cait fire ceparument.

ascnarge it
Smywldlmmmamyw "knock down' VEDOS.
isolate ano remove

matena.
1otity tocal r;eammdpd!uﬂoneommﬂaoenael

6. FIRE HAZARDS
Flash Polnt: 80°F O.C.; 59°F C.C.
Flammabie Limits In Ale: 1.0%-8.7%
Fire Extinguishing Agents: Foam (most
effective), water fog, carbon dioxide or
dry chemical.
&4 Fire Extinguishing Agents Not to be

o

10. HAZARD ASSESSMENT CODE
(See Hazerd Assesement Handbook)
ATV

11.  HAZARD CLASSIFICATIONS
11.1 Code of Federsi Regulations:

8.8 Behavior in Fire: Vapor is heavier than air

ficuict
112 NAS Hazard Rating for Bulk Water

FLAMMABLE. and may ' X o
Flashback along vapor trait may occur. ﬂnmdwﬂonam-mb.&.
Vapor may explode if ignited in an enciosed area. 6.7 ignition Tempersture: 860°F
Wear &na o< avercioming 68  Electrical Hazard: Not pertinent
— (i goves). A
Flre with ¢7v chemica:, foam. of Caroon cioxce. 69 Buming Rate: 5.8 mm/min.
i Water may be neflective on nre. 8.10 Flame
Cool exposed coramens with water. Data Not Available
{Continued)
GALL FOR MEDICAL ~ID. 7. CHEMICAL REACTIVITY
Yapror 7.1 Reactivity With Water: No reaction
initating to eyes, nose it
i lrlzl'gd. will dizziness or ditficult breathing. 72 with No
i mmnemr ocoed. ical )
brea a1 Give any TeSONanON.
it breattung i3 oifficuit, Grve oxvaen. 7.3 Stability During Transport: Stable
7.4 Neutrsitzing Agents for Acide and
LiouiD Caustics:
Will bumn skin and eyes. Not pertinent
Harmful if swaliowed. 7.5 Polymerization: Not pertinent
EXPOSUI’e Pamaove conaminated CICtMING and snoes. 7.6 inhibltor of Polymerization:
Flush affected arsas witn Dienty 0! water. Not y
1IN EYES, hoid avends cpen arJ flush wiin Dlenty of water. Ppertinent
IF SWALLOWED and wictim s CCHSCICUS, hava wcom cnnk watar 7.7 Wolar Ratio (Reactant to
il Product): Data Not Avaiiable
00 NCT INDUCE YOMITING. 78 R 32
MHWFUL;&*.WA"C LIFE IN VERY LOW CONCENTRATIONS.
to )
Water Mquawnnmsmwmxu
Pollution | Aot ooy tear a wict gicas.
——
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
(See Methods 2.1 Category: Flammabie Hquid 8.1 Aquatic Toxicity:
Mechanical containment 22 Clasx: 2 29 ppm/96 he/biuegill/ Tl /fresh water
Shouid be removed 8.2 Waterfowl Toxicity: Data not available
Chemical and physical trestment 8.3 Bllogical Oxygen Demand (BOD):

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

3.1 CQ Compatibiiity Class: Aromatic 4.1 Physicsl State (as shipped): Liquid
hydrocarbon 42 Color: Coloriess -

3.2 Formule: CeHsCHaCHa 43 Odor: Aromatic

3.3 IMO/UN Designation: 3.3/1175

3.4 DOTID No: 1175

3.5 CAS Registry No: 100414

2.8% (theor.), S days
84 Food Chain Concentration Potentiak
None

§. HEALTH HAZARDS

5.1 Selt. safety gogoles.

52 i mcﬂnmmndmn dizziness, depression.
Mmmmmwmmlmmwm”m

5.3 Treatment of Exposure: INHALATION: if & effects occur, remove victim to fresh air, keep him

warm and quiet, and get medical help promptly; it breathing stops, give artificial respiration.

INGESTION: induce g only upon ician's

material in kung may cause

chemical pneumonitis. SKIN AND EYES: promptly flush with pienty of water (15 min. for eyes)
and get medical attention; remove and wash contaminated clothing before reuss.
Threshoid Limit Vaiue: 100 ppm
Short Term Inhaiation Limita: 200 ppm for 30 min.

Late Toxicity: Data not avaiiable

54
5.5
5.6 Toxicity by Ingestion: Grade 2; LDso = 0.5 to 5 g/kg (rat)
57
58

Vapor (Gas) lrritant Characteristics: Vapors cause moderate ititation such that personnel will

59 Uiquid or Solid liritant Causes

mmmmnmmon

mw;mmwmwmm
5.10 Odor Thweshokk: 140 ppm
511 IDLH Value: 2,000 ppm

9. SHIPPING INFORMATION

9.1 Grades of Purity: Research grade:
99.96%; pure grade: 89.5%; technical
grade: 99.0%

|mlm~omwm
Venting: Open (flame arrester) or
Pressure-vacuum

1< i o

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 atm:
Udquid
122 Molecular Weight: 106.17
123 Bolling Polrt at 1 atm:
277.2°F = 136.2°C = 409.4°K
124 Freszing Point:
—139°F = —95°C = 178°K
125 Critical T
651.0°F = 343.9°C = 617.1°K
128 Critical Prossure:
523 paia = 35.6 atm = 3.61 MN/m*
127  Specific Gravity:
0.867 at 20°C (lquid)
128 Liquid Surface Tenslon:
29.2 dynes/cm = 0.0202 N/m at 20°C
129 Liquid Water interfacial Tension:
35.48 dynes/cm = 0.03548 N/m at
20°C
12.10 Vapor (Gas) Specific Gnvl!y‘
Not pertinent
12.11 Ratio of Specific Heats of Vapor (Gask
1.071
1212 Latent Heat of Vaportzation:
144 Bu/b = 80.1 cal/g =
3.35 X 108 J/kg
12.13  Heat of Combustion: —17,780 Btu/i
= —Q877 cal/g = —413.5 X 10% J/kg
1214 Heat of Decompoesition: Not pertinent
1216 Heat of Sokstion: Not pertinent
12.18 Heet of Polymertzation: Not pertinent
1225 Heat of Fusion: Data Not Available
1226 Limiting Value: Data Not Available
1227 Reld Vapor Pressure: 0.4 psia

6. FIRE HAZARDS (Continued)
6.11 Stoichiomaetric Alr to Fuel Ratio: Data Not Available

612 Flame Data Not
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ETHYLBENZENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

T

British thermai

| .
T rature Pounds per cubic Temperature British thermai unit Temperature Pl Temperature _—
ooty | Py Gogeat) | “porpomar | (egeesn) | UUIDESION | Gogeesr)  Conieose
|
a0 54.990 40 402 —90 i 1.065 40 835
50 54.680 50 404 —80 ! 1.056 50 774
60 54.370 60 .407 —70 [ 1.047 60 719
70 54.060 70 409 —60 . 1.037 70 670
80 53.750 80 412 —50 ! 1.028 80 626
90 53.430 20 A14 —40 1 1.018 90 : .586
100 53.120 100 417 —30 : 1.009 100 ; .550
110 52.810 110 419 —20 ‘ 1.000 110 @ 518
120 52.500 120 421 —10 | 990 120 . .488
130 52.190 130 424 ] 981 130 ! 461
140 51.870 140 426 10 : 97 140 ' 436
150 51.560 150 .429 20 l .962 150 ‘ 414
160 51.250 160 431 30 | .953 160 i .393
170 50.940 170 434 40 i 943 170 E 374
180 50.620 180 .436 50 | 934 180 ! .356
190 50.310 190 .439 60 : .924 190 | .340
200 50.000 200 441 70 915 200 ; .325
210 49.690 210 .443 80 906 210 : 311
90 ! 896 ‘,
100 .887 :
110 ! 877 j
120 l 868 |
130 | 859 ;
140 ! .849 *
150 : 840 ;
160 * 830 ‘
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
68.02 .020 80 .202 80 .00370 —400 —.007
100 370 100 .00654 —350 i .026
120 644 120 .01099 —300 : .060
140 1.071 140 01767 —250 { .093
160 1.713 160 02734 —200 i .125
180 2.643 180 04087 —150 157
200 3.953 200 05926 ~100 187
220 5.747 220 .08363 —50 217
240 8.147 240 11520 0 .246
260 11.290 260 .15510 50 274
280 15.320 280 20490 100 .301
300 20.410 300 26570 150 .327
320 26.730 320 33910 200 .353
340 34.460 340 42620 250 377
360 43.800 360 52850 300 .401
380 54.950 380 64720 350 424
400 .446
450 467
500 .487
550 .507
600 .525




MERCURY

MCR

Sinks in water.

AVOID CONTACT WiTH LICUID. Keap peopis away.
Si 1 possibie.

top scharge
'30i816 AND remove (ISCHArged maternal.
Notily iocal heaith and pOKUDON CONTTDI ageNCIes.

Fire

6. FIRE HAZARDS

6.1  Flash Point: Not fiammable
6.2 Flammabie Limits in Al Not flammable

63 Fire Agents: Not
6.4 Fire Extinguishing Agents Not to be
Usecdt: Not pertinent

69 Burning Rate: Not flammable
810 A Flame 7
Data not available
8.11  Stoichiometric Air to Fuel Ratio:
Data not available
6.12 Flame Data not

10. MAZARD ASSESSMENT CODE
(Ses Hazard Assessment Handbook)
AX

11.  HAZARD CLASSIFICATIONS

11.1  Code of Federal Regulations:
ORM-8

112 NAS Hazard Rating for Bulk Water
Tranaportation: Not listed

11.3 NFPA Hazard Classification:
Not ksted

CALL FOR MEDICAL AID.

LiQuID
Effects of exposure may be delayed.

Exposure

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerous if it enters water intakes.
Water Notity local health and widfe officiais.

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction
72 y with No
reaction
7.3 Stability During Transport: Stable
7.4 Neutralizring Agents for Acids and
Caustice: Not pertinent
7.5 Polymerization: Not pertinent
7.6 inhibitor of Polymerization:
Not pertinent
7.7 Moiar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: Oata not avaiiable

12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:

Liquid
122 Moleculsr Weight 200.58
123  Boiling Point at 1 stm:
675°F = 357°C = 630°K
124  Freezing Point:

Poliution Notity operators of NGarby water intakes.
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
(See Resp 2.1 Category: None 8.1 Aquatic Toxicity:
Should be removed 0.5-1 ppm/48 he/caragius
Chemical and physical treatment ardium/TL,/fresh water
0.29 ppm/48 hr/marine fish/TL,/saft
water

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

82 Waterfow! Toxicity: Data not available

8.3 Biologics! Oxygen Demand (BOD):
None

6.4 Food Chain Concentration Potentiat:
Mercury concentrates in liver and

~=38.0'F = «-38.9°C = 234.3'K
125  Critical Temperature:
20B4°F = 1462°C = 1735°K
126  Critical Pressure:
23,300 psia = 1587 atm = 160.8
MN/m*
127  Specific Gravity:
13.55 at 20°C (liquid)
128  Liquid Surface Tension:

129

470 dynes/cm = 0.470 N/m at 20°C
Liquid Water interfacial Tension:
375 dynes/cm == 0.375 N/m at 20°C

3.1 CG Compntibility Ciass: Not listed 4.1 Physical State (as shipped): Liquid
32 Formule: Hg 42 Color: Siivery kidneys of ducks end geese to levels 1210 Vapor (Qas) Specific Gravity:
33 IMO/UN Designation: Not lsted 43 Odor: None &bove FDA limit of 0.5 ppm. Muscie Not pertinert
34 DOT ID No- 2609 tissue usually weil beiow the limit 12,11 Ratio of Specific Hests of Vapor (Gask
35 CAS Registry No. 7438.97-6 Not pertinent
12.12 Latent Heat of Vaporization:
Not pertinent
1213 Hest of Combustion: Not pertinent
X ) R 1ON 12.14 Heat ot Decomposition: Not pertinant
5" HEALTH HAZARDS S SHIPPING INFORMATIO 12.15 Heat of Solution: Not pertinent
5.1 Personal Protective Equipment: Avoid contact of liquid with skin. For vapor use chemical 9.1 Grades of Purity: Pure 12.16 Heat ot Polymerization: Not pertinent
cartridge (Hopcalite) respirator. 9.2 Storage Temperature: Ambient 1225 Heat of Fuslon: 2.7 cai/g
52 F No : AS POISON i 9.3 inert Atmosphere: No requirement 12.26 Limiting Value: Data not available
shght muscular tremor, loss of appetite, nausea. and diarrhea are observed. Psychic, kidney, and 9.4 Venting: Open 1227 Reid Vapor Pressure: Data not available

cardiovascular distwbances may 0ccur.
5.3 Treatment of Exposure: Consult a doctor.
64 Threshoid Limit Value: 0.05 ng/m*
55 Short Term: inhalation Limits: Data not available
58 Toxicity by Ingestion: No immediate toxicity
57 Late Toxicity: Development of mercury poisoning
58 Vapor (Gas) Irritant Characteristics: None
5.9 Liquid or Solid irritant Characteristics: None
5.10 Odor Threshold: Not pertinent
511 IDLH Value: 28 mg/m?

NOTES

JANUARY 1991




MCR

MERCURY

12.17
SATURATED L!QUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

T

British thermal

|
Temperature Pounds per cubic Temperature | British thermai unit Temperature | | o . Temperature I
(gegeees F) fo%t (dege:es F) i per pound-F (degrees F) | “"gc;ﬂgre",g’o{f ,‘3”' (degrees F) Centipoise
| ;
0 851.399 35 .033 \ N 0 ; 1.827
5 851.000 40 .033 i [¢] 5 1.801
10 850.500 45 : .033 ! T 10 1.777
15 850.099 50 | .033 I 15 : 1.754
20 849.699 55 033 i P 20 : 1.731
25 849.199 60 .033 ‘; E 25 ; 1.708
30 848.799 65 .033 ) R 30 : 1.688
35 848.399 70 .033 T 35 ; 1.668
40 847.899 75 .033 | 40 | 1.648
45 847.500 80 .033 N 45 ‘ 1.629
50 847.099 85 .033 E 50 i 1.610
55 846.599 90 .033 N 55 } 1.592
60 846.199 95 .033 T 60 i 1.575
65 845.799 100 .033 65 | 1.5568
70 845.299 70 ! 1.541
75 844.899 75 [ 1.525
80 844.500 80 ! 1.510
85 844,000 85 1.495
90 843.599 ; g0 . 1.480
95 843.199 | 95 ! 1.466
100 842.699 i 100 ' 1.452
|
l i
i !
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
| N N N
N o} o} (o}
S T T T
(o]
L P P P
u E E E
B R R R
L T T T
E | { i
N N N
E E E
N N N
T T T




METHOXYCHLOR

MOC

5.1 Dust it needed; gloves and goggles.
52 Y F Toxicity is F fow. ion or ingestion causes
generaiized depression.

INGESTION: consult physician.
54  Thrashoid Limit Value: 10 mg/m®
5.5 Short Term inhalation Limits: Data not available
5.8 Toxicity by ingestion: Grade 1; LDse = 5 to 15 g/kg
5.7 Late Toxicity: Data not available
S8  Vapor (Gas) Irvitant
58 Liquid or Solid irritant
5.10 Odor Threshoid: Not pertinent
5.11 JOLH Value: 7,500 mg/m?

Data not
Data not

53 Treatment of Exposure: EYES: flush with water if imitated. SKIN: wash well with soap and water.

2.1

8.2

Grades of Purity: Technical fiake or chip;
88% plus 12% isomers; Wettable
powders: 50-75%; Dust concenirate:
40% Emuisifiable concentrate (lquid):
25% solution in petroleum distiliate,

Storage Temperature: Ambient

Inert Atmosphers: No requirement

Venting: Open

Common Synonyms Solid White to iight yellow  Mild fruity odor §. FIRE NAZARDS 10.  HAZARD ASSESSMENT CODE
3% oot 6.1 Flash Point: Bums only at high (See Hazard Assessment Handbook)
2, 2-Bis {p-methoxyphenyi)-1, 5 . temperatures. For liquid forms, see ]

1, 1-trichioroethane Sinks in water. Kerosene.
Mariate 50 6.2 Flammable Limits in Al Not pertinent
6.3 Fire Extinguishing Agents: Water, foam,
AVOID CONTACT WITH SOLID AND DUST. KEEP PEOFLE AWAY. dry chemical, carbon dioxide. 11. HAZARD CLASSIFICATIONS
;V;[Ir“gow& ang 3"“ respiator. 6.4  Fire Extinguishing Agents Not to be .
Stay upwind, use water spray 10 * Pknock down” aust Used: Not pertinent 3 MOH:'EFM Raguiations:
‘30late Bnd remove AisCharged mal 6.5 Special Hatards of Combustion A
Nowsoumwmmwmnconmngsnaes Products: Irritating and toxic hydrogen 112 NAS Hazard Rsting for Bulk Water
chioride gas may be formed in fire. Transportatiore Not ksted
— 6.6 Behavior in Fire: Not pertinent 113 NFPA Hazarg Ciassification:
ible. i Not #isted
POISONOUS GASES MAY BE PRODUCED IN FIRE. 6.7  Ignition Temperaturs: Not pertinent
QUISN With water, Ory chemicas, {Oam, of CAZDON GoXKIa. (¥ ] Not per
6.9 Buming Rate: Not pertinent
Fi 8.10 Flame T
ire Data not available
{Continued)
CALL FOR MEDICAL AID. 1. CHEMICAL REACTIVITY
DUST 0
POISONOUS IF INHALED. 7.1 Reactivity With :Vuhr- No reaction
Move vicum 10 fresn asx. 72 with No
It in eves. NOKI aveikds open ana flush with pisnty of water. reaction
It breaihing 1s artficult, grve oxygen. 7.3 Stabiiity During Transport: Stable
SOLID 7.4 Neutraiizing Agents for Aciis and
POISONOUS IF SWALLOWED. Caustics: Not pertinent
| B —— Hm.?;;m Clothing ana snoes. 7.5 Polymerization: Not pertinent
Exposure Flush arected areas with plenty of water. 7.6 inhibltor of Polymerization:
e —— {F (N EYES, hoid eyeids open ana riusn with pianty of watar. Not pertinent
iF SWALLOWED and vicom 18 CONSCICUS. have vicum onnk water
or k. 7.7 Molar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: Data not aveilable
12.  PHYSICAL AND CHEMICAL PROPERTIES
12,1  Physical Stats at 15°C and 1 atm:
nARh:sFUL TO AQL,I,A;IIC LIFE IN VEH':kLOW CONCENTRATIONS. Solid
ay enters water intakes.
Water Notity locai health and wildie officiais. 122 Molecular Weight: 3457
Poliution Notify operators ot nearby water intakes, 12.3 Bolling Point &t 1 atm: Not pertinent
: (decomposss)
124  Freszing Point:
1M—192°F = 77—89°C = 350—362°K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125  Critical Temperature: Not pertinent
{See D 2.1 Category: None 8.1 Aguatic Toxicity: 126 Critical Pressure: Not pertinent
Issue warning-poison, water 2.2 Class: Not pertinent 0.035 ppm/96 hr/fathead/TL,/tresh 127  Specific Gravity:
contaminant water 1.41 at 25°C (solid)
Restrict access 0.004-.012 ppm/96 hr/marine 128 Liquid Not p
Should be removed crustacca/TL,/salt water 129  Uquid Water Interfacial Tenslon:
Chemical and physica! treatment 8.2 Waterfowl Toxicity: LDso = 2,000 mg/kg Not pertinent
8.3 Blological Oxygen Demand (BOD): 12,0 Vapor (Gas) Specific Gravity:
Data not available Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chaln Concentration Potentiak: 1211 Ratio of Specific Heats of Vapor (Gas):
3.1 CG Compatibility Class: Not listed 4.1 Pnysical State (as shipped): Solid Data not availabie Not pertinent
3.2 Formuia: CieH1sClsOs 4.2 Color: Light cream: white to light yellow 1212 Latent Heat of Vaporization:
3.3 IMO/UN Designation: 6.1/2761 4.3 Odor: Slighty fruity Not pertinent .
3.4 DOT ID No= 2761 1213 Heat of Combustion: Not pertinent
3.5 CAS Registry No.: 72-43-5 12.14 Heat of Decomposition: Not pertinent
12.15 Heat of Solution: Not pertinent
12,18 Heat of Polymerization: Not pertinent
1225 Heat of Fusion: Data not available
12.26 Uimiting Value: Data not available
3 AZAR 9. SHIPPING INFORMATION
5 HEALTH H bS 12.27 Reld Vapor Pressure: Data not available

6.11 Stoichiometric Alr to Fuel Ratio: Data not available
6.12 Flame

6. FIRE HAZARDS (Continued)

Data not
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12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
. i . [ British thermal 5
T rature ! Pouni er cubic Temperature ' British thermal Temperature | . Temperature ¢ ;
(géngeges F) ou d?o%t © (degr:ees F) , unit per pound-F (degprees . umstssgpepfggt?:ur- (degprees F) Centipoise
N N N N
(o] (o] 0 o}
T T T T
3
P ’ P P P
E E E E
R R R R '
T T T 1 T
! ! | ! [
N N N [ N
E E E E
N N N N
T T T T
|
| i
12.21 12.22 12.23 12.24 '
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F l
| N N N
N o} o (o]
S T T s T
(s}
L P P P
U E E E
B R R R
L T T T
E | | | l
N N N
E E E
N N N
T T T I
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10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
A-TU

11.  HAZARD CLASSIFICATIONS

11.1  Code of Federsl Reguiations:
Flammable liquid
112 NAS Hazard Rating for Bulk Water

Health Hazard (Blue) 2
Flammability (Fed) 3
R (Yotiow) [}

12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:

Uiquid
122 Molecular Welght: 106.16
123 Boliing Point st 1 atm:
269.4°F = 131.9°C = 405.1°K
124 Freezing Point
~~54.2°F m —47.9°C = 2253°K
125 Critical Tempersture:
850.8°F = 343.8°C = 617.0°K
128 Critical Pressurs:
513.8 atm = 34.85 psia = 3.540
MN/m?
127  Spacific Gravity:
0.864 at 20°C (licuaid)
128  Liquid Surface Tension:
28.6 dynes/cm = 0.0286 N/m at 20°C
129  Uiquid Water Interfacial Tension:
36.4 dynes/cm = 0.0364 N/m at 30°C
1210 Vepor (Gas) Specific Gravity:
Not pert
12.11 Ratio of Specific Heats of Vapor (Gas)
1071
12.12 Latent Heat of Vaporization:
147 Btu/lb = 81.9 cal/g =
3.43 X 10% J/kg
12.13 Heat of Combustion: —17,554 Btu/ib =
—9752.4 cal/g = —408.31 X 10% J/kg
12.14 Heat of Decomposition: Not pertinent
12.15 Heat of Solution: Not pertinent
1218 Heat of Polymarization: Not pertinent
1235 Heat of Fusion: 26.01 cal/g
1226 Limiting Value: Data not available
1227 Reid Vapor Pressure: 0.34 psia

NOTES

Common Synonyms Watery liquid Colorless Sweet odor 6. FIRE HAZARDS
)‘(h‘;‘lo‘"‘e‘"“m‘"" 6.1  Flash Point: 84°F C.C.
6.2 Flammable Limits in Al 1.1%-64%
Floats on water. Flammable, iritating vapor is produced. 6.3 Fire Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
8.4  Fire Extinguishing Agents Not to be
N Used: Water may be ineffective.
tOD Gischarqe #f possiDie. Keep DaoDIe away.
23 v devarment. 65  Special Hazards of Combustion
Avoid contact with kaud and vapor. Products: Not pertinextt
soilate ana remove grscharged maienal. N N
“otify local NEAI and POIBON CONTo AGeNKIEs. 6.6 Behavior In Fire: Vapor is heavier than air
and may travel considerable distance 10 a
source of ignition and flash back.
6.7  Ignition Temperature: 886°F
FLAMMABLE
Flashback along vapor trail may occur. (X ] Emmumctmi_,emo
Vapor may expiode if ignited in an enciosed area. 6.9 Buming Rate: 5.8 mm/min.
Wear sett 6.10 Flame
Te— &Ixumwan With {08M, Ory Chemcal. Of CArDon GoXde. Data not availabie
-t ‘ater may be mettectve on fre.
Fire oo SxD0aed Containgrs with water, 8.1 Stoichiomstric Alr to Fuel Ratic:
S—— Data not available
6.12 Flame Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR K
irrtating to eyes,  and 7.1 Raactivity With Water: No reaction
If inhaled, wili cause headache, awﬁoun breathing, o loss of 72 with No
CONSCiOUsNess. reaction
Ih’dovetcfrm air, 7.3 Stabliity During Transport: Stable
breattund Nas $tooDed. Gve MTCid! (ASONANOS.
11 breatning 18 artficult. give oxvgen, 7.4 Neutralizing AN?IM. m Acids and
uauio N
Immmg 1o skin and eyes. 7.5 Polymerization: Not pertinent
Exposure it swallowed, will cause nauses. or loss of 7.6 Inhibitor of Polymerization:
gemov% contanunated ciothing and shoes. Not pertinent
ush aftaCloq areas wiih planty of water. 7.7 Moler Ratio (Reactsnt to
1F IN EYES, hoid eyends open and tiush witn plenty of water, .
1F SWALLOWED and vicam 18 CONSCIOUS, have vicum dnnk water Producty Data not available
or_miiK, 7.8 Reactivity Group: 32
DO NOT INDUCE VOMITING.
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS.
Water Mayb-danwmdnmmvmmmkn
Notity local heaith and wiidiite officiais.
Pollution Notrly opacators of nearby water mtaxes.
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
{See R 21 Category: Flammabie Hiquid 8.1 Aquatic Toxicity:
Issue warning-high flammability 22 Ciass: 3 22 ppm/96 tw/bluegill/TLa/tresh water
Evacuate area 82 Waterfowl Toxicity: Data not available
Should be remaved 8.3 Biological Oxygen Demand (BOD):
Chemical and physical treatment 0 b/ib, 5 days; 0% (theor.), 8 days
8.4 Food Chain Concentration Potential:
Data not available
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compatibility Class: Aromatic 4.1 Physical State (as shipped): Liquid
Hydrocarbon 42 Coior: Coloriess
3.2 Formuta: m-CeHe(CHa)a 4.3 Odor: Like
3.3 IMO/UN Designation: 3.2/1307
3.4 DOT ID No: 1307
3.5 CAS Registry No.: 108-38-3
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personal App canister or ai mask; goggles or face shield; 9.1 Grades of Purity: Ressarch: 99.00%;
plastic gloves and boots. Pure: 99.9%; Taechnical: 99.2%
5.2 Vapors cause headache and dizziness. Liquid imritates eyes and 922 Storage Temperature: Ambient
smumkonmbnm.ummemmm distress, and rapidly developing puimonary 9.3 Inert Atmosphere: No requirement
edoma. If ingested, causes nausea, vomiting, cramps, headache, and corna; can be fatal. Kidney 9.4 Venting: Open (flame arrester) or
and liver damage can ocour. pressure-vacuum
53 Treatment of Exposure: INHALATION: remove to fresh air; administer artificial respiration and
oxygen if required; cail a doctor. INGESTION: do NOT induce vomiting; call a doctor. EYES:
fiush with water for at least 15 min. SKIN: wipe off, wash with soap and water.
54 Threshold Limit Value: 100 ppm
5.5 Short Term inhalation Limits: 300 ppm for 30 min.
5.8 Toxicity by Ingestion: Grade 3. LDso = 50 10 500 g/kg
5.7 Late Toxicity: Kidney and liver damage.
5.8 Vapor (Gas) Irritant Characteristics: Vapors cause a slight smarting of the eyes or respiratory
system if present in high concentrations. The effect is temporary.
59 Liquid or Solid irritant Characteristics: Minimum hazard. If spilled on clothing and aliowed to
remain, may causa smarting and reddening of the skin.
5.10 Odor Threshoid: 0.05 ppm
5.11 IDLH Value: 10,000 ppm

JANUARY 1991




XLM I

m-XYLENE

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

|
|

British thermai

i i
Temperature Pounds per cubic Temperature British thermal unit Temperature | = Temperature
(degprees F) ; fo%( (degprees Fy | per pound-F (degpf‘ges F) | ”"g;ﬂ:ﬁ‘e‘}f,:,{‘_%"" (degrees F) Centipoise
- - ;
1
15 ! 55.400 40 ] .387 35 . .962 15 .938
20 ; 55.260 50 ! .393 40 i 9583 20 .898
25 { 55.130 60 ! .398 45 | 944 25 .862
30 i 54.990 70 ; .404 50 ; .935 30 827
35 54.850 80 : .410 55 ! .826 35 .794
40 ! 54.710 90 i 415 60 ! 917 40 .764
45 w 54.570 100 ! 421 65 | 908 45 1_ 735
50 J 54.430 110 E 426 70 { 899 50 [ 708
55 ; 54.290 120 ! 432 75 s 890 55 ; 882
60 ! 54.160 130 | 437 80 | 881 60 : 658
65 | 54.020 140 | 443 85 ‘; 873 65 j 635
70 ; 53.880 150 ! 448 20 | .864 70 : 613
75 ! 53.740 160 454 95 f .855 75 ; .592
80 : 53.600 170 | .460 100 : .846 80 : 572
85 ; 53.460 180 i .465 i 85 ; .554
90 ; 53.320 190 i 471 i
95 \ 53.180 200 ! 476 '
100 53.050 210 ! .482 !
| i |
: |
! |
|
| |
i |
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F
! 60 .090 60 00172 0 .247
N 70 a27 70 .00238 25 .260
S 80 77 80 00324 50 273
e} 90 .242 90 .00435 75 .286
L 100 .326 . 100 .00577 100 .299
u 110 434 110 .00754 125 311
B 120 571 120 00975 150 324
L 130 .743 130 01247 175 .336
E 140 .956 140 01577 200 .348
150 1.219 150 01977 225 .360
160 1.538 160 .02455 250 371
170 1.924 170 .03023 275 .383
180 2.388 180 .03691 300 .394
190 2.939 190 04473 325 406
200 3.590 200 05382 350 417
210 4.355 210 06431 375 427
220 5.247 220 07635 400 .438
230 6.282 230 .09009 425 .449
240 7.476 240 10570 450 .459
250 8.846 250 .12330 475 .469
260 10.410 260 14310 500 A79
525 .489
5§50 .499
575 .508
600 517
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10. HAZARD ASSESSMENT CODE
{See Hazard Assessment Handbook)
A-T-U

1. HAZARD CLASSIFICATIONS
1.3 Code of Federal Raguiations:
Flammabre kquid
112 NAS Hazard Rating for Buik Water

Vapor Irritant....

Category
Heahh Hazard (Blue).....
F ity (Red)
Reactivity (Yollow) [

Common Synohyms Watery liquid Coloriess Sweet odor 6. FIRE HAZARDS
Ky mathyibanzane - 6.1 Flash Point: 63°F G.C.: 75°F OC.
82 Flammabie Limits in Alr: 1.1%-7.0%
Floats on water. Fiammable, iitating vapor is produced. 63  Fire Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
8.4 Fire Extinguishing Agents Not to be
Used: Water may be ineffective.
Stop aiscnarge if possoie. Keep peopie away.
Call fire cepartment. 8.5 Specisl Hazards of Combustion
Avoid CONtACt with noLd and vapor. Products: Not pertinent
solate and remove HSCharged matenal.
*ionfy i0CAl neaith and POIIUBION CONtro! agencies. 6.6 Behavior In Fire: Vapor is heavier than air
and may travel considerable distance to a
source of ignition and flash back.
6.7 ignition Temperature: 863°F
FLAMMABLE
Flashback along vapor trait may occur. 80 EhcﬁiedHMClassl Group D
Vapor may explode if ignited in an enciosed area. 8.9 Burning Rate: 5.8 mm/min.
Wear selt. breatning 6.10 A Flame
etma— Extnguish with 108m, ory cnemica:, of carnon ooxde. Data not avaiiabie
Fire e O oater. 6.11 Stoichiometric Alf 1o Fusi Ratio:
r— Data not available
6.12 Flame Data not
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reaction
Irritating 1o eyes, noss and thri 72 with € N
it inhaled, will cause headacm Lufﬁcun breathing, or loss o
of consciousness. reaction
‘\'Agve u':‘. tresn aw. _ 7.3 Stability During Transport: Stabie
reathing Nas sooped, ~ .8 anmciai ¢ sohangn.
If breatrung 18 GITICUIL. 3.9 Sxvgen. 7.4 Neutraiizing Agents for Acids and
Lauin Caustics: Not pertinent
\rritating to skin and eyes. 7.5 Polymerization: Not pertinent
EXPOSUI’G If swallowed, wil cause nausea, vomiting, or toss of 7.6 Inhibitor of Polymerization:
o consciousness. o Not pertinent
'emove cortaminated crothing and si S,
Fiusn atfected areas with pisnty of warer. 7.7 Molsr Ratio (Reactant to
1F IN EYES, hoid eyenas ooen ana fiush with plenty of water. Product): Data not available
IF SWALLOWED ana wicuin 1Is COCNSCIOUS, have wichim onnk wataer 7.8 Reactivity Group: 32
or mutk.
DO NOT INDUCE VCMITING.
gm to aquatu: Iife in high concentrations.
ing
Water May be dangevotu n it enters water intakes.
Pollution Notify local health and wiidiife officials.
Notily operators of nearby water intakes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION
{Ses 2.1 Category: Flammabie liquid 3.1 Aquatic Toxicity:
Issue waming-high flammability 22 Class: 3 >100 mg/1/96 hr/D. magna/TL,/fresh
Evacuate area water
Shouid be removed 8.2 Watertowl Toxicity: Data not available
Chermical and physical treatment 8.3 Biological Oxygen Demand (BOD):
0 Ib/b. 5 days; 2.5% (theor.), 8 days
8.4 Food Chain Concentration Potentiak:
Data not avarable
3. CHEMICAL DESIGNATIONS - 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compatibliity Class: Aromatic 4.1 Physical State (as shipped): Liquid
Hydrocarbon 4.2 Color: Coloriess
3.2 Formula: 0-CeHd(CHs)s 43 Odor: like;
3.3 IMO/UN Designation: 3.2/1307
3.4 DOT ID No: 1307
3.5 CAS Registry No.: 95-47-§
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personai P App! canister or ai mask; goggles o face shieid; 9.1 Grades of Purity: Research: 89.99%;
plastic gloves and bootn. Pura: 89.7%; Commercial: 85+ %
52 Vapors cause headache and dizziness, Liquid imitates eyes and 9.2 ge T Ambient
slunuukenmlolungs causes severa coughing, distress, and rapidly developing pulmonary 9.3 Inert Atmosphere: No reaction
edema. If ingested, cameonuwea.vommng cramps, headache, and coma. Can be fatal. 9.4 Venting: Open (flame arester) or

Kidney and liver damage can occur.

5.3 Treatment of Exposure: INHALATION: remove to fresh air; administer artificial respiration and
oxygen if required; call a doctor. INGESTION: do NOT induce vomiting: cali a doctor. EYES:
flush with water for at least 15 min. SKIN: wipe off, wash with soap and water.

5.4  Threshold Limit Value: 100 ppm

55 Short Term Inhaiation Limits: 300 ppm tor 30 min.

5.6 Toxicity by ingestion: Grade 3; LDso = 50 to 500 mg/kg

5.7 Late Toxicity: Kidney and liver damage.

5.8 Vapor (Gas) irritant Characteristics: Vapors cause a slight smarting of the eyes or respiratory
system if present in high concentrations. The efiect is temporary.

5.9 Uquid or Solid irritant Characteristics: Minimum hazard. If spilied on ciothing and allowed to
remain, May cause smarting and reddening of the skin.

5.10 Odor Threshold: 0.05 ppm

§.11 IDLH Value: 10,000 ppm

pressure-vacuum

12, PHYSICAL AND. CHEMICAL PROPERTIES

12.1  Physical State at 15°C and 1 atm:
Liquad
122  Molecular Weight 106.16
123 Bolling Point at 1 atm:
201.9°F = 144.4°C = 417.6°K
124 Freezing Point
—13.3°F = —25.2°C = 248.0°K
125 Critical Temperature:
674.8°F = 357.1°C = 630.3°K
12.6  Critical Preasure:
541.5 atm = 36.84 psia = 3.732
MN/m3 :
12.7  Specific Gravity:
0.880 at 20°C (liquid)
12.8  Liquid Surtace Tension:
30.53 dynes/cm = 0.03053 N/m at
15.5°C
129 LUquid Water Interfacial Tension:
36.06 dynes/cm = 0.03608 N/m at
20°C :
12.10 Vapor (Gas) Spacific Gravity:
Not pertinent
12.11 Ratio of Specific Heats of Vapor (Gas):
1.088
12.12 Latent Hest of Vaporization:
149 Btw/lb = B2.9 cal/g =
3.47 X 10% J/kg
12.13 Heat of Combustion: —17,558 Btu/lb =
—9754.7 cal/g = —408.41 X 108 J/kg
12.14 Heat of Decomposition: Nat pertinent
12.15 Heat of Solution: Not pertinent
12.18 Heat of Polymerization: Not pertinent
1225 Heat of Fusion: 30.64 cal/g
12.2¢6 Limiting Vaiue: Data not avaiiabie
1227 Rekd Vapor Pressure; 0.28 psia

NOTES
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12.17 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY
ﬁ . - ) British thermai ‘ l
Temperature | Poun er cubi Temperature ritish thermal unit Temperature | A Temperature o
(degezes F ° dsfo%t bie (gegpr:easl;:) 8 pehr tpounr.!a-F (dege:es S ung-unch per hour- (degpr:es F) Centipoise
! | quare foot-F
i ;
15 ’ 56.460 35 .389 35 1.043 15 1.328
20 ; 56.330 40 .391 40 1.035 20 1.263
25 : 56.190 45 ! 394 45 1.027 25 1.202 -
30 . 56.050 50 ' .396 50 1.018 30 : 1.145
35 . 55.910 55 ; .398 55 1.010 35 . 1.092
40 55.770 60 400 60 1.002 40 ) 1.042 '
45 55.630 65 .402 65 .993 45 X 995
50 ; 55.490 70 404 70 985 50 ; 952
55 55.360 75 .406 75 977 55 ‘ 911
60 } 55.220 80 .408 80 .969 60 873
65 : 55.080 85 411 85 .960 65 .836
70 ! 54.940 90 413 90 .952 70 . .802
75 { 54.800 95 415 95 944 75 j 770
80 : 54,660 100 417 100 935 80 ! .740
85 , 54.520 85 : 712
90 54.380 ' l
95 54.250 i !
100 ‘ 54,110 | !
!
} ! .
| !
I
| | |
t |
I
i ‘ i '
12.21 12.22 12.23 12.24 .
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermat unit
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F l
| 60 071 60 00135 0 .261
N 70 101 70 .00188 25 274
S 80 141 80 .00258 50 .287
(o} 90 194 90 .00349 75 : .299
L 100 .263 100 00464 100 311
U 110 .352 110 00611 125 323
B 120 465 120 .00794 150 335
L 130 .609 130 01021 175 .347
E 140 787 140 01298 200 .358
150 1.007 150 01634 225 370
160 1.277 160 02038 250 .381
170 1.605 170 02520 275 392
180 1.999 180 .03080 300 .403
190 2.469 190 .03759 325 414
200 3.028 200 .04539 350 424
210 3.686 210 .05443 375 435
220 4.456 220 .06484 - 400 445
230 5.352 230 07674 425 .455 .
240 6.389 240 .09030 450 .465
250 7.581 250 .10560 475 475
260 8.947 260 12290 500 .485
525 494
550 504
575 513
600 522
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p-XYLENE

.17
SATURATED LIQUID DENSITY

12,18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12,20
LIQUID VISCOSITY

British thermal

nds per cubic Temperature British thermal unit Temperature o Temperature .
[y > Gogeest) | porpounar | (egeest) | “ILCION | (Gagees’) | Centpoie

60 53.970 60 412 60 .935 60 678
65 53.830 70 418 65 328 65 654
70 53.690 80 424 70 321 70 631
75 53.550 90 .429 75 914 75 610
80 53.410 100 .435 80 .807 80 590
- 85 53.270 110 440 85 .900 85 571
90 53.140 120 .446 90 .892 90 552
95 53.000 130 .451 95 .885 95 .535
100 52.860 140 457 100 .878 100 519
105 52.720 150 462 105 503
110 52.580 160 .468 110 .488
115 52.440 170 474 115 474
120 52.300 180 479 120 .460

190 .485

200 .490

210 | .496

220 .501

230 507

240 512

250 518

260 524

270 529

280 535

12.2
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24 )
IDEAL GAS HEAT CAPACITY

Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
{degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F

| 60 .096 60 .00183 0 .246
N 70 135 70 .00252 25 259
S 80 187 80 .00343 50 272
o] 90 .255 90 00459 75 .285
L 100 .343 100 .00607 100 297
U 110 .456 110 .00792 125 .309
B 120 599 120 01022 150 321
L 130 777 130 .01303 175 .333
E 140 .998 140 01646 200 345
150 1.270 150 02059 225 357

160 1.600 160 02553 250 .368

170 1.998 170 .03138 275 .380

180 2.475 180 .03826 300 .391

190 3.041 190 04629 325 402

200 3.710 200 056561 350 413

210 4.493 210 06636 375 424

220 5.407 220 07867 400 435

230 6.465 230 09270 425 445

240 7.683 240 .10860 450 456

250 9.080 250 .12650 475 466

260 10.670 260 .14670 500 476

525 486

550 496

575 .505

600 515

l Temperature
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Common Synonyms Watery iqud Coloriess Sweet odor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
1, 4-Dimethyibenzene 8.1 Flash Point 81°F C.C. {See Hazard Assssament Handbook)
ot . 62  Fiammable Limits in Alr: 1.1%-6.6% AT-U
Mmm.w.mwnm 63  Fire Extingulshing Agents: Foam, dry
o s S6°F. chemical, or carbon dioxide
8.4 Fire Extinguishing Agents Not to be
SO0 MBCNArTge ff POSSDIL. RGEO PEODIe aWEY. Used: Water may be ineffective. 11. HAZARD CLASSIFICATIONS
{i:“odmeonuamm‘thmMVm it o 11.1 Code ot Federsl
.SOlle and feMOVe (HSChATQed Matenal. Products: Not pertinent ) ) | Reguistions:
Notily jocal health ana POHLLON CONID! 3GeNcias. 6.8 Behavior in Fire: Vapor is heavier than air Flammable squid
and may travel considersbie distance to a| 112 NAS Hazard Rating for Bulk Water
source of ignition and flash back.
8.7 Ignition Temperature: 870°F
FLAMMABLE &8  Electrical Hazard: Ciase |, Group D
Vapor mnw"wmmm 69 Buming Rate: 5.8 mm/min.
Wear 3e1i-CONANSS DIGAINW ADDATAIUS, .10 Flame Temp
e— Extinguish with 10am, Oy CHEMMCAl, Of CASDON Goxde. Deta not
Sire Water may de mneftective on fire. available
‘ Cool 8xposec CONAINGrS With WRISH. 4.11 Stolohiometric Air to Fuel Ratio:
Data not available
6.12 Flame Data not
CALL FOR MEDICAL AIT. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Water: No reacton
ing to nose and throat.
nmmmmmwm breathing, or 72 with No
Mov‘gt.ovrssnur.
It breathing nas stooved. ve artficial respraon 73 Stabity During Traneport: Stable
1f breating is arfhcut. ave oxygen. 7.4 Newiralizing Agents for Acide and
Loul Caustics: Not pertinent
lmﬁ:mmm 75 Not pertinent
) oyes. Polymerization:
EXPOSUI’Q if swaliowed, will cause neusea, iting, loss of 7.8 inhibitor of Polymertzation:
Remove comamnaied Cioining and snoas. "
Fiush attected areas with plenty of water. Not pertinent
IF IN EYES. holg aveids open and tiusn with pienty of water. 7.7 Moiar Ratio (Reactant to
IF SWALLOWED and wictim 18 CONSCIOUS, nave victm annk water Product): Data not available
or muk.
DO NOT INDUCE VOMITING. 7.8 Resctivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIE:
121 Physicel State at 15°C and 1 stm:
WLMANC LIFE IN VERY LOW CONCENTRATIONS. Uiquid
o i .
Water W £ cangeroe i ¢ etas wat iaken 122 Moleouler Weight: 106.16
PO“U“QI’! Notify tocal th and wiidite officiai: 123 Boling Point at 1 atm:
Notity operaions of nearby water intakes. 200.9°F = 138.3°C = 411.5°K
124 Freazing Point
550°F = 13.3°C = 288.5°K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125 Critioal Temperatore:
(See Aeep 2.1 Category: Flammabie liquid 8.1 Aqustic Toxiclty: 840.4°F = 343.0°C = 818.2°K
Issue waming-high flammability 22 Cass:3 22 ppm/98 he/bluegil/TL,/ fresh water 128 Critical Pressure:
Evacuate area 282 Wi y: Data not i . 500.4 atn = 34.65 peia = 3.510
Shouid be removed 8.3 Biologicsl Oxygen Demand (BOD): MN/ms
Chemical and physical treatment 0 /b in 5 days 127 Specific Gravity:
8.4 Food Chain Concentration Potentiek 0.881 at 20°C (liquid)
Data not available 128 Liquid Surface Tension:
28.3 dynes/cm = 0.0283 N/m at 20"
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 129  Liquid Water intertaciai Tenelon:
31 CG Compatibiiity Class: Aromatic 4.1 Physicel State (se shipped): Liquid 37.8 dynes/cm = 0.0378 N/m at 200
Hydrocarbon 42 Color: Coloriess 1210 Vapor (Ges) Specific Gravity:
32 Formuls; p-CeHe(CHs)s 43 Odor: Like i . Not pertinent
3.3 IMO/UN Designation: 3.2/1307 12.11 Ratio of Specific Heats of Vapor (
3.4 DOT ID No.: 1307 1.0
3.5 CAS Regletry No.: 106-42-3 1212 Latent Heat of Vaporization:
150 Buu/ib = 81 cal/g =
3.4 X 108 J/kg
1213 Heat of Combustion: —17,558 Biu/ib
5. HEALTH HAZARDS 9. SHIPPING INFORMATION —0754.7 caifg = €1 X 108
5.3 Personal canister of & iod mask; gogoles or face shisid, 2.9 Geades of Pusity: Research: 98.90%: 1214 Heat of Decomposition: Not pertinent
plastic gioves and boots. Pure: $0.8%; Technical: 99.0% 1216 Heat of Sokstion: Not pertinent
82 8y F Vapors cause headachs and dizziness. Liquid iitates eyes and 9.2 Storage Temperature: Ambient 12.18 Heat of Polymerization: Not pertinant
skin. If taken into kings, causes severs coughing, distress, and rapidly developing puimonary 9.3 Inert Atmosphere: No requirement 1225 Heat of Fusion: 37.83 cal/g
edema. If ingested, causes neusss, vomiting, cramps, headache, and coma. Can be fatal. 9.4 Venting: Open (flame arrester) or 1228 Limiting Value: Data not available
Kidney and iiver damege can occur. pressure-vacuum 1227 Reid Vapor Pressure: 0.34 peia
5.3 Treatment of Exposurs: INHALATION: remove 10 fresh air. administer artificial respiration and
oxygen if required; calt a doctor. INGESTION: do NOT induce vomiting; cail a doctor, EYES:
flush with water for at lsast 15 min. SKIN: wipe off, wash with 30ap and water.
6.4 Threshoid Limit Value: 100 ppm
5.5 Short Term inhelation Limits: 300 ppm for 30 min,
5.8 Toxicity by Ingestion: Grade 3; LDso = 50 10 500 mg/kg
8.7 Late Toxicity: Kidney and kver damage.
$.8  Vapor (Gas) irritant Characteristica: Vapors causs & siight smarting of the eyes or respiratory
system if present in high concentrations. The sffect is temporary.
5.9 Uquid or Solid lrritant Characteristice: Minimum hazard. If spilled on ciothing and aliowed 1o
remain, may cause smarting and reddening of the skin. NOTES
5.10 Odor Threshokt: 0.05 ppm
S.11 IDLH Value: 10,000 pmm
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242 Inclement Weather - FLDO2

Health and Safety Plan Operating Procedures

Fiel i - - Inclement Weather
Related SPOPSFLDS:

FLDOS Heat Stress Prevention and Monitoring
FLDO6 Cold Stress

FLD25 Working at Elevations

FLD26 Ladders

FLD27 Scaffolds

24.2.1 Hazard

Hot weather (ambient temperatures over 70°F), cold weather (ambient temperature levels

below 40°F), rain, snow, ice and lightning are examples of inclement weather that may be
hazardous or add risk to WESTON work activities. Heat stress and cold stress are covered

under separate Standard Procedures.

Extremes of heat, cold and humidity, as well as rain, snow and ice, can adversely affect
monitoring instrument response and reliability, respiratory protection performance, and
chemical protective clothing materials.

Heat

Additional examples and protection from heat stress are addressed in WESTON Safety
Procedure FLDOS. Hot dry weather increases risk of soil drying, erosion and dust
dispersion which may present or increase risk of exposure and environmental impact from
toxic hazards. Hot weather will increase pressure on closed containers and the rate of
volatilization, thereby potentially increasing the risk of exposure to toxic, flammable, or
explosive atmospheres.

Rain and wet conditions increase slipping and tripping hazards, braking distances of vehicles,
and the potential for slippage or handling difficulties on other devices such as augers, drills,
etc. Rain fills holes, obscures trip and fall hazards, and increases risk of electrical shock
when working with electrical equipment. Rain changes soil conditions in trenching and
excavating activities with the potential to form quicksand, weaken walls, and increase the



risk of cave-in. Vehicles become stuck in mud and tools and personnel can shp on wet
surfaces.

Rain and wet conditions additionally decrease visibility (espcgially when wearing respiratory
protection) and limit the effectiveness of certain direct-reading instruments e.g., PIDs.

1 n nd 1

In addition to cold stress, which is covered in WESTON Safety Procedure FLDO06, cold

weather affects vehicle operation by causing window frosting and increased difficuity in
starting and braking. Ice and snow can accumulate on windows and obscures vision.

Cold, wet weather cab cause icing of roadways, driveways, parking areas, general work
places, ladders, stairs, and platforms. Ice is not always as obvious to see as is snow ar rain
and requires special attention especially as relates to driving speed and walking.

Snow and ice increases the risk of slipping when walking, climbing steps and ladders,
working at elevation and of accidents when driving vehicles or operating heavy equipment.
Heavy snow and ice storms may cause electric lines to sag or break, and use of electric
equipment in snow increases the risk of electric shock. Snow can hide pot holes and mud,
which can result in vehicles getting stuck or persons falling when stepping into hidden holes.
Snow also may cover water, drums or containers; and sharp metal or sticks that can cause
falls or punctures.

Personnel performing activities which require working over ice should be aware of minimal
ice thickness safety gunidelines as follows:

4 inch minimum: Activities such as walking or skating.
6 inch minimum: Activities such as snowmobiling or the use of equipment with the
same weight and cross-sectional area as a snowmobile.

Personnel should always be aware that these measurements are under ideal conditions and
that ice conditions on rivers, ponds or lakes with active currents, snow cover, and other
environmental factors impact the safety of working on ice. Clear ice typically is the
strongest while ice which appears cloudy or honeycombed is not as structurally sound.
Measurements made by drilling or cutting through the ice should be made every few feet
to verify safe conditions. Under no circumstances should WESTON personnel opemte
motor vehicles such as cars or trucks on ice.

Provisions for rw:ue,'e.g., ladders or long poles and effective communications must be
available.




'

Walkways, stairs, ladders, elevated workplaces, and scaffold platforms must be kept free of
mud, ice, and snow.

Vehicles used in rain or cold weather must have windshield wipers and defrosters with
windows kept clear of obstruction.

Employees must be protected from airborne contaminants using engineering controls such
as wemng dry soil to prevent particle dispersion and prcmdmg local ventilation to reduce
volatile air contaminants to safe levels, or if engineering controls are infeasible, using

prescribed PPE.

Regquired conformance with traffic laws, including maintaining speed within limits safe for
weather conditions, and wearing seat belts at all times.

Using a walking stick or probe to test footing ahead of persons walking where there is
standing water, snow, or ice to protect the walker against stepping into pot holes or onto
puncture hazards, buried containers, or other potential structurally unsound surfaces.

Prior to using vehicles or equipment in off-road work, walking the work area or intended
travel way when puddles or snow may obscure pot holes, puncture hazards or buried
containers, or other potential structuraily unsound surfaces.

Arrange to have winches, come-alongs or other mechanical assistance available when
vehicles are used in areas where there is increased risk of getting stuck. Cable or rope and
mechanical equipment used for pulling stuck vehicles must be designed for the purpose, of
sufficient capacity for the load, and be inspected regularly and before use to ensure safety.
Manually pushing stuck vehicles is to be avoided.

Monitoring wind shifts and velocity where change may result in dispersion of airborne
contaminants into work area.

" Prior to working in areas or beginning projects during times when there is an increased

likelihood of lightning or that increase the potential for lightning striking personnel, steps
must be taken to predict the occurrence of lightning strikes, including:

a) Checking with client management to determine if there is any pattern or noted
conditions that predict lightning or if there are structures that are prone to lightning
strikes. Arrange for client notification when there is increased potential for hghtmng
mns. Ensure that chems include WESTON workers in hghtmng contingency
P

b) Monitoring weather reports.
) Noting weather changes and conditions that produce lightning.
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24.10 iftin Handling of H j - 1

Fiel in Te - 10-M 1 Lifting and Handling of Heavv Obje

2.4.10.1 Hazard

Improper lifting can result in cuts, pinches, crushing and serious back, abdomen, arm and
leg muscle, and joint injury.

Even "light" objects, lifted improperly, can contribute to injury causing cuts and muscle
injuries.

Pinching, an hin

Splinters, slivers, and sharp edges on objects to be lifted can result in cuts. Heavy objects
can pinch or crush fingers, toes, arms, and legs between the object and nearby objects, ie.,
walls, tables, counters, railings, and obstructions. Insects or other biological hazards on or
under objects to be lifted can result in bites or scratches. Contamination of objects can lead

to chemical or radioactive materials exposure.

e int Inj
Muscle and joint injuries occur when objects to be lifted are too heavy or awkward, in
restricted access areas, or are lifted improperly.

Lifting tasks, which are awkward and repetitive, involving even light objects can lead to
nerve and joint damage.

24.102 Recognition and Hazard Assessment
The need for manual lifting must be identified as a jhysical hazard when project tasks
specifically require manual handling or use of heavy equipment, and the following safe
lifting techniques, must be instituted:

L Plan any lifting task, noting:

- Contact hazards - Check each object before lifting for presence of
splinters, slivers, sharp edges or parts, cracks and loose joints, signs of
biological hazards, and chemical or radioactive material contamination.

- Weight of object - Unless involved in weight training, recommended
safe lifting weights for an average man or woman are 50 and 35

pounds respectively.
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2.4.103

. Size and shape of object - Large and oddly shaped objects are more
difficult to lift, even within safe weight limits, due to imbalanced center

of gravity.

- Area in which lifting is to be done - Check for pinch points such as
other objects close by and that there is room for safe lifting.

- iti nder which lifting i accomplished - Check for wet
or slippery surfaces. Also consider level of protection to be used and
that Level B or A protection may add up to 40 Ib to be lifted as well
as restricting range of motion and adding to area restriction by

increasing bulk.

- Route to be traveled if lifting involves carrying - Check walking and

working surfaces for slip and trip hazards, note ramps, changes on level
of elevation, and ladders or stairways that need to be negotiated.

Prevention and Protection Programs

Identify the potential for contact hazards on objects to be lifted before lifting.
Check each object before lifting, remove any noted hazards as feasible, wear
gloves (at a minimum cotton), leather or keviar, chemical resistant, etc.,
depending on the nature of the hazard. Also wear safety boots, coveralls and
chemical protection as appropriate.

Avoid contact with cracks or loose joints or cover if hands or body can come
into contact to reduce hazards of pinching.

Workers must know their lifting limitations, plan lifting, keep themselves
reasonably in shape and get help if uncertain that they can lift safely, and,
Managers must plan and allow for safe lifting. Safe lifting takes time.
Lifting an object from the floor

- Determine that object is within safe weight limit.

. Check for contact hazards.

- Check floor for slip hazards.

- Check that there is ample space between the object to be lifted and
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other objects to avoid pinching or crushing.

Check that there is ample room to squat, lift, turn or maneuver
without twisting the back or other muscles or joints.

Walk the intended route of travel to identify, and remove slip and fall
hazards, if possible.

Identify changes in elevation, steps, ramps, stairs and ladders which
must be negotiated.

® To lift objects which are square or rectangular in shape or form:

Place one foot slightly in front of the other.
Squat as close to the object as possible.

Grasp one of the top corners away from the body and the opposite
bottom corner closest to the body.

Tilt the object slightly away from the body, tilt forward at the hips,
keep the back straight and tuck in the chin.

Test to be sure the object is loose from floor and will lift without
snagging.

Straighten the legs, keeping the back bone straight, pull the object into
the body and stand up slowly and evenly without jerking or twisting.

If turning or change of direction is required, turn with feet without
twisting the torso and step in the direction to travel

L To set an object down, reverse the sequence, being sure not to trap the
bottom hand between the object & the surface on which the object is set.

This system, at first feels and seems awkward. Workers must be trained and have the
opportunity to use the system with lighter objects before performing beavy lifting. For other
shaped objects, the only modification needed should be hand hold position. When two or
more persons are lifting, have a plan and a set of signals so lifting occurs simultaneously.

Do not carry objects in a manner which obstruct vision in line of travel and of feet and

footing.

Carry objects so one hand is free for travel on stairs or there is unobstructed view of footing
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and fwo hands are free for travel on ladders.

2.4.104 Manual Handling of Heavy Objects

Hazard

Manual maneuvering or handling of heavy objects without actually lifting is often required
on hazardous materials, RCRA facilities, and construction sites. This often involves moving
drums or other containers. Manual handling of heavy objects, even when not actually lifting,
can pose all of the hazards of lifting including, cuts, pinches, bruises, crushing, muscle and
joint strain, and hazardous material and biological hazard contact.

R ition and Ri men

The need for manual bandling of heavy objects must be addressed in the planning stages
of a project HASP. Drums and other containers which must be maneuvered, for access to
information or sampling locations, that are inaccessible to mechanical handling equipment,
require manual handling and special precautions. When handling of heavy objects does not
actually involve lifting, workers can handle heavier objects, even those weighing several
hundred pounds, safely if proper techniques are used. In many instances, the procedures
involve balancing and taking advantage of the shape of the object.

Prevention Protection Pr

Prior to performing manual handling, it must be determined that it can be done safely and
that mechanical assistance is infeasible.

Mechanical equipment or assistance such as dollies, carts, come-alongs or rollers are to be
used whenever possible. Mechanical assistance must be of proper size, have wheels sized
for the terrain, and be designed to prevent pinching or undue stress on wrists. Objects to
be moved must be secured to prevent falling and properly balanced to prevent tipping.

The minimum protection for manual handling is heavy cotton or leather gloves, safety boots,
and coveralls. Metatarsal guards, chemical protective clothing, and metal mesh or kevlar
gloves must be used as risk of heavy items falling, hazardous materials contact and sharp
edges, splinters or slivers increases.

Workers must be aware of their handling capacities and work within their capacities.
Objects to be manually bandled must be checked prior to beginning movement for contact

hazards and ensure handling will not trap hands, arms, legs, or feet between the object and
other objects, walls, or railings.
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Properly trained personnel may roll round or cylindrical objects if rolling will not damage
the structural integrity. Rolling must be controlled by chutes, tag-lines, or other means of
limiting acceleration. Workers must not be positioned down hill from rolled objects. Use
of the legs for pushing and tag-line control of rolled objects must be stressed.

Only properly trained, personnel may move cylindrical objects which must remain upright
by hand. Cylindrical objects, such as drums that must remain upright, are handled manually
by slightly tilting the object using the legs for control and balancing the object on the bottom
edge. The handler then walks beside the object, with the object tilted toward the body,
positioning the hands on the top edge away from the body and moving so they do not cross,
thus, maintaining the balance and a steady controlled forward motion. Motion must be
controlled so that stopping walking and moving the hands will stop forward motion.

Prior to moving cylindrical objects in this way, the route of travel must be walked to identify
any changes of elevation, pot holes, or other obstructions that could cause the object to

snag, tip, or get out of control. :

Flat, square, or rectangular objects are most easily handled using make-shift rollers or skids
to break the friction with the resting surface and pushing, using the legs.
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24.11 Terrgin -

He Pl

Fiel i e - 1 - Rough Terrain
Related SPOPSFLDs:

FLDO2 Inclement Weather
F1LD1S Remote Areas

24.1L1 Hazard

Physical hazards associated with rough terrain include vehicle accidents, falling, slipping and
tripping. Driving vehicles on uneven surfaces creates a possibility of the vehicle rolling,
getting stuck in mud or ditches, or of an accident due to flat tires or striking obstacles, and
vehicles. Falling is a potential hazard when working near mountain cliffs or steep inclines.
Steep surfaces covered with heavy vegetation and under growth create a tripping hazard.
Heavy or downed vegetation can hide holes or breaks in the terrain which increase risk of
falls or vehicle accidents. Contact with animals, poisonous plants or insects may be
increased due to vegetation or uneven terrain.

24.112 Recognition and Risk Assessment—

Rough terrain complicates work activities and adds or increases risk. In the planning stages
of a project, rough terrain must be considered as 2 physical hazard. Risk assessment is
usually accomplished from site history information (i.e. site topography) and onsite by the
Site Health and Safety Coordinator (SHSC).

24.113 Hazard Prevention and Protection Programs

Hazard prevention can be achieved by ensuring all maintenance is performed on vehicles
before going to the field. In order to minimize accidents, a site surveillance on foot might
be required to choose clear driving paths. The site crew should be alert and observe tetrain
while walking to minimize slips and falls. Boots that are ankie high or higher provide
additional support and stability and should be worn. Seatbelts should be worn at all times.
Fall protection is required when there is a potential for falls.

Personnel should maintain a high lével of physical conditioning due to increased body

stress/exertion.  Personnel should be aware of potential hazards and ensure
proper/adequate first aid supplies and knowledge of the nearest medical assistance.

2.4-55



24.12 Housekeeping - FLD12

Health and Safety Plan Operating Procedures

Fiel 1 re ~ 12 - H keepin
Related SPOPSFLDS: '

F1D29 Material Handling
FLD33 Demolition
F1LD39 IIlumination

24.12.1 Hazard

Hazards associated with poor housekeeping include; slips, trips, falls, punctures, cuts, and
fires.

24.122 Recognition and Risk Assessment

Good housekeeping is an important element of accident prevention. Good housekeeping
should be planned at the beginning of the job and carefully supervised and followed to the

final clean-up.

In the planning stages of a project and safety plan, housekeeping requirements must be
addressed. Risk assessment can be accomplished in the development stages of a project
by listing in the HASP, good housekeeping requirements and the hazards associated with
poor housekeeping (i.e., slips, trips and falls). The true determination of risk must often be
made on-site by the Site Health and Safety Coordinator (SHSC). It is important that the
SHSC be alert to poor housekeeping practices and assist in maintaining order when large

quantities of equipment or materials are stored omsite.
24.123 Prevention and Protection Programs

Poor housekeeping can be prevented by establishing 3 steps:

1)  Plan ahead. A materials storage area which has been planned is more orderly than
one which has developed haphazardly.

2)  Assign responsibilities. If the size of the job and working force merit, a person
should be specifically detailed to clean-up. Ideally, each individual should pick up
after themselves and keep the site neat.




3) Implement the program. Housekeeping must be part of the daily routine, with
clean-up being a continuous procedure.

Poor housekeeping accidents can be prevented by adhering to the following:

Lunch areas should be kept clear of empty bottles, containers, and papers. Trash disposal
cans should be provided. An effective means of preventing litter is the provision of suitable
receptacles for hazardous waste as well as nonhazardous wastes.

Accumniation of flammable and combustible liquids on floors, walls, etc., is prohibited. All
spills of flammable and combustible liquids must be cleaned up immediately. Combustible
waste, such as soiled rags, paper, etc, are to be stored in a safe place such as a covered

metal container and disposed of regularly.

WESTON Project Managers and WESTON Subcontractors should provide sufficient
personnel and equipment to insure compliance with all housekeeping requirements.

Work will not be allowed in those areas that do not comply with the requirements of this
section.

The SHSC and WESTON Subcontractors will inspect the work area daily for adequate
housekeeping and record unsatisfactory findings on the daily inspection report.

If applicable, the decontamination line will be keep neat and free of debris.

Adequate lighting should be provided in or around all work areas, passageways, stairs,
ladders, and other areas used by personnel

All stairways, passageways, gangways, and accessways shall be kept free of materials,
supplies, and obstructions at all times.

Loose or light material should not be stored or left on roofs or floors that are not closed
in, unless it is safely secured.

Tools, materials, extension cords, hoses, or debris are to be used, disposed of or stored so
as not to cause a tripping or other hazard.

Tools, fmcnah and equipment subject to displacement or falling should be adequately
secure :

Empty bags having contained lime, cement, and other dust-producing material should be
removed periodically as specified by the designated authority.
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Protruding nails in scrap boards, planks, and timbers should be removed, hammered in, or
bent over flush with the wood unless placed in containers or trucks for removal

Walkways, runways, and sidewalks should be kept clear of excavated matcn'_al or other
obstructions and no sidewalls should be undermined unless shored to carry a minimum live

load of one hundred and twenty-five (125) pounds per square foot.

Containers should be provided for storing or carrying rivets, bolts and drift pins, and sccurcd
against accidental displacement when aloft.

When rivet heads are knocked off, or backed out, they should be kept from falling.

Form and scrap lumber and debris should be cleared from work areas, passageways, and
stairs in and around building storage yards and other structures.

All storage and construction sites should be kept free from the accumulation of combustible
materials. All materials should be maintained in neat stockpiles for ease of access. Keep
aisles and walkways clear of loose materials and tools.

Weeds and grass should be kept down. A standard procedure should be established for
cleanup of the area as specified by the SHSC.

Rubbish, brush, long grass, or other combustible m;tcna.l must be kept from areas where
flammable and combustible liquids are stored, handled, or processed.
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2.4.14 Site Security - FLD14

fetv P n
Fiel rating Pr re - FI.D14 - Si n
Related SPOPSFLDS;

FLD15 Remote Areas
FLD39 lumination

2.4.14.1 Hazard

When WESTON's responsibilities include site control, one area which is included is security,
i.e., maintaining control of access to the site. Contingency plans are required to deal with
unauthorized entry. Inquisitive and/or hostile persons may interfere with the
monitoring/sampling effort, jeopardizing the safety of themselves as well as the safety of the

field team.

2.4.142 Recognition and Risk Assessment

In the planning stages of a project and safety plan, the potential for security problems must
be considered as physical hazards in the site specific Health and Safety Plan (HASP). Risk
assessment can be accomplished in the development stages of a project by listing in the
HASP, the most likely security problems which may be encountered. The true
determination of risk must often be made onsite by the Site Health and Safety Coordinator
(SHSC). It is important that the SHSC be alert to these hazards, does not take them sxmply
as a matter of fact, and has time to notice them.

Entry to a site by unauthorized persons presents risks to the person(s) entering and to
WESTON personne]l who may have to interact with the individual(s). In many cases the
unauthorized entry is accidental or unintentional, however, contingency plans must also
include procedures for instances when unauthorized entry is deliberate or for purposes
which could pose a threat to site personnel.

During the assessment of risk for each site, security problems must be identified. The
contingency plan should identify ways to prevent and respond.

Security problems may arise from the site neighborhood due to:

® Socio-economic factors
® Client/neighbor

° Client/labor relations
® Poor lighting
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Remoteness and size of site
Value of equipment and materials, etc
Sampling equipment tampering

2.4.143 Prevention and Protection Program

Prevention programs are an integral portion of a Security Contingency Plan. An effective
preventative measure is to inform all interested parties of the site activities. An attempt
should be made to notify state and local police, the fire department, and any local/state
governmental officials of the projects purpose and scope. This will allow those authorities
to answer questions posed to them by local residents and the media by preparing statements
on the projects purpose or by informing the public where to call for further information.
This will alleviate the problem of work stoppage due to field personne] answering questions.

One must ensure that the client understands and approves of any information released. In
most cases the liaison should be between the client and outside persons.

The Security Contingency Plan must:

o Identify the person responsible for implementing the Contingency Plan.

° State as the first priority the safety of WESTON personnel

o Be designed to minimize the chance of confrontation and to obtain security
assistance as quickly as possible.

° Assign the enforcement of security functions to properly trained and authorized or
bonded agencies. :

° Establish a communication procedure for obtaining assistance.

° Be communicated to site personnel.

Security Problem Prevention measures include:

Community relations programs,

Visible security precautions (ie., fences, "keep out" signs)
Carefully defined rules/requirements for authorizing site access,
Clearly delineated access points and barriers around work areas,
Vigilance by all site personnel,

Adequate lighting,

Working in pairs or teams in sensitive areas,

Locking and storing equipment securely,

Using discretion in discussions and conversations when off-site,
Working to avoid confrontation.

In short, security prevention involves not advertising or inviting intrusion. The telephone
number and instructions for obtaining security assistance must be clearly posted on-site.
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Personnel onsite must always have access to communications. These communications may
be to additional onsite personnel, in certain situations communications by team members
to outside response agencies may be necessary.
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2.4.18 OPERATION AND /U§E OF BOATS-FLD18
Health and Safety Plan Operating Procedure

Field Operating Procedure - F1L.D18 - Operation and Use of Boa
INTERIM RELEASE APPROVAL PENDING
Related SPOPSFLDS:

FLDO02 Inclement Weather

FLDO05 Heat Stress Prevention and Monitoring
FLDO06 Cold Stress

FLDO07 Wet Feet

FLD10 Manual Lifting of Heavy Objects

FLD15 Remote Areas

FLD19 Working Over or Near Water

FLD32 Fire Extinguisher Required and Requirements

2.4.18.1 Hazards

The hazards associated with the operation and use of boats include drowning, heat stress,
cold stress, hypothermia, injuries from falling. The potential for back injuries due to
improper lifting techniques also exists when working in boats.

Carelessness, horseplay, or other unsafe acts could cause injury to personnel
when operating or using boats.

There are also hazards associated with untrained personnel operating boating equipment.

Lack of personal protective equipment or misuse of personal protective equipment could
also result in injury or death.

2.4.182 General

Weston owned and/or operated vessels may only be manned and/or used by Weston
personnel unless the operator of the vessel holds a current USCG Captams license and
rating for the type of vessel being operated.

All occupants operating or using boats must wear a personal flotation device (PFD).

Craft used for transportation, safety boats or as work boats must be maintained in safe
condition.

All craft, regardless of size, should be operated according to the applicable navigational
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rules and regulations, and should be lighted in accordance therewith.

Running lights and deck lights, if required, should be checked daily.

All craft such as skiffs, jon boats, inflatable boats, row boats and power boats, used as
safety boats, work boats or as personnel carriers, should have plainly marked in a clearly
visible location the maximum number of persons that can be safety carried, and this
number should never be exceeded.

Power boats - only personnel of proven experience in handling of power boats, who are
familiar with rules of the road, should be assigned to operate power boats.

All boats should be equipped with life vests, preservers, boat hooks, line, lights, and oars for
emergency use.

When a gasoline engine powered boat is not being operated, the fuel supply line should be
disconnected or the fuel supply valve should be closed.

Smoking is prohibited during fueling operations.
24.183 Introduction, Recognition and Risk Assessment

Boats are used frequently in Weston field activities to gather environmental information and
samples. The use of boats without adequate preparation and training can, however, lead
to accidents and injuries.

Whether you are a passenger or whether you are in charge of a boat used for environmental
monitoring, you have responsibilities for safety. You need some basic information about
boat safety equipment and preparation and about routine boating procedures and emergency
procedures. Even if you do not plan to pilot a boat, an accident may unexpectedly put you
in command. : '

A Coast Guard study of boating accidents shows that the main cause of fatalities was boats
capsizing due to someone standing up in the boat, improper loading of the boat, or
ignoring weather warnings. Most boating fatalities resulted from boats capsizing. The
second and third largest number of fatalities resulted from falls overboard and vessels
sinking. Collisions were the second most frequent cause.

Every person operating a boat is legally responsible for equipping and operating the boat
in compliance with Federal and State regulations and for any damage that may be caused
by operation of the boat. The person in command of a boat is presumed to know the
requirements for operation and navigation of the boat, the regulations that apply locally
and the mandatory rules of the road.

The rules of the road are the codes governing the lights to be carried by boats, the signals
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to be made and the action of one boat with respect to another when the risk of collision
exists. '

International Rules of the Road for preventing collision at sea were first formalized in 1889
for navigation in international waters. The United States has adopted similar rules that
must be followed in all United States waters. (The U.S. is consolidating the separate rules
that have existed for the Great Lakes, the Mississippi River and its tributaries, and the
intracoastal waterway and other inland waters.)

This field operating procedure is intended as an overview of boating operation and safety,
and it is much too brief to prepare you adequately to operate a boat. If you are going to
operate a boat, for Weston or for your own pleasure, we recommend you take one of the
courses offered by the Coast Guard Auxiliary on Boating Skills and Seamanship. Topics
covered can include sailing, marine engines, navigation, ropes and knots,. locks and dams,
and safe boat handling and operation.

Much of the information in this field operating procedure has been drawn from publications
of the U.S. Coast Guard Auxiliary and the U.S. Coast Guard. Many other references are
available, such as "Chapman Piloting - Seamanship & Small Boat Handling" by Elbert S.
Maloney. Please refer to these sources as well for further information.

Three major areas of boating safety will be discussed in this field operating procedure:
1.) The selection and preparation of the vessel and its equipment

2.) The preparation of information and other items needed for the field trip.

3.) The operation of the vessel under routine and emergency conditions.

2.4.184 Selection and Preparation of the Vessel

This section describes requirements for the selection and preparation of a vessel for
compliance with Weston operating procedures, boating safety regulations, and

recommendations for achieving more than the minimum protection required.

Only boats which are considered to be stable should be used for environmental monitoring
and sampling projects. Canoes and kayaks, due to their tipable nature, are not considered
to be stable and should not be used unless specific approval is obtained from Corporate
Health and Safety.

One convenient way to see if a boat is in compliance with the minimum safety requirements
is to request a complimentary inspection from the local Coast Guard Auxiliary. A member
of the Coast Guard Auxiliary will examine the boat for compliance with the Federal
regulations and additional recommendations which the Auxiliary considers desirable for
safety. If the boat passes the inspection, a current Courtesy Examination decal will be
placed on the boat. If the boat does not pass, a confidential report of deficiencies will be
given to the boat owner.
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Private boats are required to be numbered, usually with a number assigned by the State and
occasionally by the U.S. Coast Guard.

One of the most important safety requirements is limiting the weight of the total load on
a boat to the rated capacity of the boat. Most boats built since 1972 have been required
to display their load capacity on a plate mounted in the boat.

In the combination capacity plate and certificate of compliance for an outboard motorboat
the first entry lists the manufacturer’s rating of the maximum horsepower engine that is safe
to use on the boat. The second entry lists the maximum number and weight of persons that
can be carried and the third entry lists the maximum weight that can safely be carried by
the boat (including persons, motor and gear). Some boats may have two plates: a
certificate of compliance and a separate capacity plate.

In order to avoid exceeding the load carrying capacity of a boat, it is necessary to know the
number and total weight of all passengers and the weight of all the equipment and gear
planned to be taken on board, including fuel, food and environmental sampling apparatus.
To this total weight must also be added the estimated weight of the water or other samples
you plan to collect and bring on board.

The recommended maximum weight shown on the capacity plate may be more than can be
carried safely under some weather condition and for some activities. For example, if rough
water is expected, less weight should be carried so that the boat rides higher in the water
and is less likely to be swamped by waves. It the planned sampling requires personnel to
stand or lean over the side, the total weight carried should be adjusted to lessen the
possibility that the boat may capsize.

Equipment Needed or Required

Equipment needed or required on all motorboats includes a fire extinguisher, a signaling
device, means of preventing accumulation of flammable fuel vapors, flotation devices for
personnel using the boat, visual distress signals, and lights if the vessel will be operated at
any time before sunrise or after sunset.

Fire Extinguisher

Every motorboat needs to have a fire extinguisher suitable for putting out a fire in burning
liquids or electrical equipment. Fire extinguishers must show approval by Underwriters’
Laboratories, Inc. or another testing laboratory. For boats less than twenty-six feet in length
the required extinguisher has to have a rating of B-1. This can be provided effectively by
a 2%-pound dry chemical extinguisher (with a 1A:10B rating) or by a 2%-pound Halon
extinguisher (with a 5B rating).
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Small extinguishers usually have very limited fire fighting capability, and they may be
inadequate for a fire involving liquid fuel. We recommend that new or replacement fire
extinguishers be the dry chemical or Halon type with the largest capacity that will fit
conveniently in the boat. (A 6-pound dry chemical fire extinguisher is on the market with
a rating of 2A; 40B.)

If the Weston has responsibility for a fueling location, we recommend that a special
extinguisher be installed there that is effectlve on spill fires, one that contains an aqueous-
film-forming foam. _

Signaling Devices for Navigation

Audible signals are required for communicating when meeting, crossing or passing other
boats, and for signaling location in a fog or other weather conditions which obscure normal
visibility. Signals are required by motorboats regardless of the length of the boat. However,
the specific requirements for carrying a whistle, horn or bell are based on the length of
boat.

Boats from 16 to 26 feet in length are required to carry a whistle or horn that can be heard
for at least one mile. The device can be operated by mouth, hand or power. Longer boats
have the same requirements except that the whistle or horn must be operated by power.

Preventing Accumulation of Fuel Vapors

Powered ventilation is needed for motorboats with enclosed spaces in which flammable fuel
vapors may accumulate, such as engine and fuel tank compartments, in order to prevent
explosion and fire. Special ventilation is not required in open boats in which flammable
vapors are not likely to accumulate. (If gasoline is spilled in any boat, there will be an
accumulation of flammable vapors in the boat until the vapors are removed by exhaust
blowers or the wind.) |

Personal Flotation Devices

All boats less than sixteen feet in length are required, by law, to carry at least one persona.l
flotation device for each person aboard. Boats of greater length are required to carry at
least one wearable personal flotation device for each person aboard plus one throwable
flotation device.

There are five types of personal flotation devices that are approved by the Coast Guard.

Four of the types are acceptable for recreational boats and readily available, Types L II, III,
and IV. A Type V work-jacket is not approved for recreational boats.

Of the four wearable types of approved flotation devices, only two types are designed to
prevent the drowning of an unconscious person, Types I and II.
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A Type 1 device is the familiar collar-type life jacket. It provides more than 20 pounds of
buoyancy and is designed to deep the wearer afloat for extended periods of time in rough
water. A Type I device is recommended for maximum protection. Type I devices are
required on commercial vessels and on licensed passenger-carrying vessels. (Reflective tape
is required on Type I devices on passenger-carrying vessels.)

A Type II device is more wearable than a Type I device, but it has less buoyancy (15.5
pounds) and is less able to turn an unconscious person face upwards.

A Type III personal flotation device is designed to keep a conscious person in a vertical or
slightly backward position, but pot to turn an unconscious person over from a face
downward position (even though it does have some turning ability). Buoyancy provided is
15.5 pounds minimum.

A Type IV personal flotation device is not designed to be worn but to be thrown to a
conscious person in the water. Buoyancy provided is 16.5 pounds. One type IV device is
required for each boat sixteen feet and over in length. Type IV devices are permitted as
the minimum required in canoes, kayaks, and other vessels less than sixteen feet in length.

A Type V personal flotation device is a wearable work jacket designed to deep a conscious
person in a vertical or slightly backward position, but it is pot designed to turn an
unconscious person over from a face downward position. Buoyancy provided is 27 pounds
minimum. (Type V devices are not approved for use in recreational boats, and they usually
cannot be purchased in stores that sell only recreational boats and equipment.)

If you are going out on a boat for Weston, a type I or I Personal Flotation Device must
be used. For cold weather operations, recommended devices are float coats or exposure
suits, both Coast Guard approved, or wet suits.

Visual Distress Signals

Visual distress signals are needed for any boating activity where you may need to signal for

emergency help. If you are close to another boat, you can wave your outstretched arms up -

and down to signal distress. However, as you get farther from shore or other boats, you
need some other way to signal your need for help. By carrying approved visual distress
signals, boaters can assure that they have a noticeable and effective way of attractmg
attention to secure prompt assistance in case of an emergency.

Since January 1981, visual distress signals have been required for all recreational boats
except manually-propelled boats, boats less than 16 feet in length, open sailboats less than
26 feet in length, boats on Western rivers and boats participating in organized events such
as races and regattas.

When a search is underway the time it takes to locate a boat in difficulty or a person in the
water can be reduced by the use of visual distress signals.
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There are two types of signaling devices: non-pyrotechnic and pyrotechnic. Each device is
approved for day use, for night use or for both day and night. Visual distress signaling
devices must carry the manufacturer’s certification that they meet Coast Guard
requirements.

Non-pyrotechnic devices include:

An orange distress flag, 3 feet square with a black square and a black ball. This is accepted
as a day signal only. _

An electric distress light which must automatically flash the international SOS distress signal
(three short flashes, three long flashes, and three short) four to six times each minute. (An
ordinary flashlight is not acceptable since it must be flashed manually and does not normally
produce enough candle power.) This is accepted as a night signal only.

One flag and one electric distress light will meet the requirements for visual distress signals.
These are best for small boats because there is less chance for fire and explosion than with
pyrotechnic devices.

Pyrotechnic devices that meet the requirements include:
Hand-held orange smoke distress signals (Day use only)
Floating orange smoke distress signals lasting S or 15 min. (Day use)
Hand-held red flare distress signals (Day or night use)

The minimum number of pyrotechnic devices required (because they are single-use devices,
with limited burning time) is three for day use and three for night use, or three which can
be used effectively either day or night.

There are pistol-projected parachute red flare distress signals which require suitable
approved launching devices. These signals can be used in the day or at might. Also
approved for day or night use are self-contained rocket propelled parachute red flares and
red aerial pyrotechnic flare signals which may need approved, suitable launching devices.

Visual distress signals are an important part of a boat’s safety and survival gear. They
should be in good condition and easily accessible. Pyrotechnic devices must be stored to
protect them from water, puncturing and access by children. They must also be handled
very carefully so that you do not set fire to the boat.

Pyrotechnic devices that have passed their expiration date (42 months from the date of
manufacture) need to be replaced. Check the expiration date on your pyrotechnic devices
if you have them.
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(Later we will discuss when and how to use visual distress signals, and your obligations if
you see them used by another boater.)

Identification Lights

Every boat is required to be equipped with certain lights if it is on the water at any time
after sunset and before sunrise. The purpose of these lights is to identify the boat’s location
so that collision can be avoided.

Vessels underway after sunset and before sunrise are required to display at least three lights:
a green light and a red light each visible for one mile, and a white light visible for two
miles. (Details of location and visibility distance may vary depending on the area in which
the boat will be operating.)

The green light must be visible only from directly abead of a boat and on the right or
starboard side of the boat through an arc of 112%2 degrees, or only as far back as an angle
of 22%2 degrees to the rear of a right angle from the centerline of your boat.

In the corresponding sector on the left side of a vessel, from dead ahead to 2 points abaft
the port beam, the vessel must display a red light.

Each vessel must also display a white light that can be seen from all directions. Two white
lights are required for vessels operating in international waters, and two lights may be used
by vessels in other waters. One white light must be visible through the combined arcs of the
red and green lights and be mounted one meter (3.3 feet) higher than they are. The second
white light must be visible from the rear of the boat, through the arc that is not covered
by the front white light.

Under the rules governing all United States waters (except the Great Lakes until march,
1983), motorboats 26 feet through 65 feet in length must have an additional white light in
- the forepart of the vessel that is visible for a distance of two miles through the same arc of
visibility as the red and green lights, 20 points.

The nautical jargon for the 112% degree arc of visibility for your starboard green light is:
"Visible from dead ahead to 2 points abaft the starboard beam”. You have to know that in
nautical terminology, a circle of 360 degrees has 32 points, corresponding to the points of
the compass, and that each point equals 11,% degrees of the circle. Another way of
describing the arc of visibility would be to say that on a boat heading North, the green light
would have to be seen by boats approaching from any direction between North and East-
South-East.

What is especially important about the particular arc of 112%2 degrees, or 10 points, for the
boat you are in, is that it represents the "Danger Zone", for the boat, the directions in
which the boat must yield the right of way to other vessels. Any vessel that can see the
green light on the boat can "Go", because it has the right of way.
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In that sector of approach, you are in the Give Way vessel (or Burdened vessel). The other
vessel is the Stand On vessel (or Privileged Vessel).

If you expect to be out in a boat after dark in waters where you may encounter large vessels,
tugboats, or working boats, you will want to find out exactly what lighting they will display
so that you can stay out of danger.

Additional Equipment Recommended

In addition to equipment that is needed or required, there is other equipment which is
recommended for safe boating operations.

Some of the recommended equipment includes an up-to-date chart of the area in which you
will be operating a boating, a compass for open waters, paddles or oars, a boat hook, and
a bailing bucket or bilge pump.

The Coast Guard Auxiliary recommends that each boat carry a first aid kit, emergency
water and food, an anchor and rope, a radio for monitoring weather information and a

radiotelephone for emergencies.

The Coast Guard Auxiliary also recommends that spare parts and tools be carried in case
of engine trouble or an emergency. They recommend that outboard motorboats carry spare
spark plugs, starter cord, shear pins, cotter pins and a propeller. For inboard motorboats,
they recommend a bilge pump, a carburetor drip pan, a backfire arrestor, spark plugs,
coil, fuel pump, fuel filter element and gasket, points and condenser, propeller,
distributor or parts, generator and starter brushes, fuses, V-belts and spare oil.

The anchor taken on a trip should be selected for the bottom where you may anchor and

" be capable of holding the boat against wind and current. Since anchors hold better against

a horizontal pull, a three-foot length of chain is recommended to hold the top of the anchor
down. You should also have seven times the length of anchor rope as the depth of water.

Recommended Inspections

Before a boat is taken out on a field trip, it should be inspected carefully to see that the
engine has an adequate fuel supply and is in good working order, that all navigation and
communication equipment is working, and that all safety equipment is on board and
accessible.

The Coast Guard Auxiliary has information in their publications which can be used to
develop a pre-trip checklist for each type of boat. They also provide information that could
be used to prepare guidelines for engine troubleshooting and for routine engine
maintenance. -
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Refuelin ution

Gasoline is so flammable and boats are so susceptible to damage from fire that special
safety precautions must be taken. Four basic precautions are: keep all sources of ignition
away from flammable vapors, keep the nozzle of the fueling source in contact with the fill
opening to prevent static sparks, avoid overfilling tanks and never fill portable fuel tanks
in the boat. (Portable tanks should be filled on the dock or at another location.)

The precautions for fueling boats with inboard engines are usually more elaborate than for
outboard motors, because inboard engine fuel tanks cannot be filled remote from the boat
and special ventilation equipment is needed.

24.18.5 Preparation of Information and Other Items

After the boat and its equipment are ready, there are several other key steps in preparing
for safe use of a boat.

Weather information and navigation aids should be acquired, a plan for the trip should be
prepared and filed, passengers should prepare their personal gear and sampling apparatus
and equipment must be weighed and loaded.

Weather Reports

Weather reports are particularly important for small craft, because such craft generally have
less freeboard and seaworthiness than larger vessels.

If predicted weather conditions are likely to result in wind and waves, the load may have
to be lightened or the trip may have to be shortened or postponed.

Navigation Charts

Up-to-date navigation charts and a compass should be taken and information should be
obtained about any unusual navigation hazards that may be likely in the waters you will be
in, such as shoals, sandbars, rocks, or rapids.

Float Plans

The Coast Guard recommends that boaters prepare a plan for each trip and file it with
someone who can request a search if the need arises. The plan for a boat trip called a
"Float Plan", should tell where you are going, when you will be back, who is on board and
what your boat looks like.

The Coast Guard recommended format for a Float Plan (a copy of which is available with
this unit) provides space for recording:
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1.) Description of boat in detail, so the boat can be identified and its
position can be estimated

2.) Persons aboard

3.) Radio type and frequencies available

4.) Trip expectations, and latest expected return time

5.) Name and telephone numbers of coast Guard or other agency

to be notified if return is delayed beyond latest expected return time.

A Float Plan for an environmental sampling trip should be filed with the Weston office
associated with the project or someone else who can judge when to request or provide
assistance. (A Float Plan for a boat trip is similar in purpose to a flight plan for a plane

trip.)
Personal Gear

Personal gear should include appropriate footwear, clothing to provide protection from
extremes of heat and cold, extra dry clothing, medication for motion sickness, if needed,
and a water-resistant outer garment to keep spray from wetting inner clothing. If water
temperatures below 60°F or 16°C are expected, wearing a float coat, wet suit or exposure
coveralls is recommended.

Sampling Apparatus and Equipment

Sampling apparatus and equipment should be weighed and the weight marked on an outside
surface for convenience in balancing the load in a boat. It will also make it easier to
calculate the total load being placed in a boat and to avoid overloading the boat. In
figuring the load on the boat, remember to add the estimated weight of samples to be
gathered on the trip. -

Preparation for Emergencies

Preparation for emergencies should include making sure that everyone in the boat can put
on his or her personal flotation device quickly and correctly, and that everyone knows to
stay with the boat if it should capsize. Preparation should also be made for any other
emergency procedures. (If the passengers on the boat include non-swimmers, they should
wear personal flotation devices when there is any likelihood that they may fall into the
water.)

One of the Coast Guard requirements for personal flotation devices that are not worn is
that they be readily accessible. They must not be in a locker or obstructed by other gear.

Field personnel should plan how to conduct scheduled sampling activities with minimum

disturbance of the balance of the boat or risk of capsizing or falling out of the boat.

Planning should include any special precautions that may be needed (such as using a safety
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line on a piece of apparatus or on a person using sampling equipment).

In order to prevent capsizing or swamping, a boat must not be overloaded. The total load
of passengers, motor, sampling apparatus and other gear should not exceed the weight limit
stated on the capacity plate on the boat. It may be prudent to reduce the load in the boat
if inclement weather, turbulent water conditions, or vigorous sampling activities are

anticipated.

Getting Into and Loading a Bo

Getting into and loading a boat at a dock takes a little care and practice, because it is
different from simply stepping down to another level. If you board a boat the wrong way,
it may move away from the dock or it may tip precariously. Be sure that the boat is secured
to the dock, then grasp one or both sides of the boat and step into the center of the boat.
By stepping into the center of the boat, or as near the centerline as possible, you minimize
tipping and the chance that you may loose your balance.

Loading gear into a boat also takes care and practice. If you load the wrong way, the boat
may tip and the gear may fall into the boat or the water.

With both feet on the dock, pass the gear to the person in the boat. Unless you have to
load the boat yourself, work with another person.

In preparation for loading a small boat, arrange the equipment and other gear you plan to
take on board near the edge of the dock where it can be reached easily.

One person should stand in the center of the boat and take the gear passed over and down
by another person.

Sampling apparatus, equipment and containers must be loaded into a boat in a safe manner
so there is no damage or spill. In the boat, the load should be stashed equally on both sides
fore and aft (front and back) with the weight distributed as evenly as possible. .

All sampling gear, particularly any that is heavy, should be tied down or secured to keep it
from moving around when the boat gets underway, turns, vibrates, or reacts to rough water.

Although sampling activities may require standing up or leaning over the side of the boat,
such actions should be done carefully and under controlled conditions, when the boat is not
moving. When the boat is moving, everyone should sit on the seats provided. No one
should ride on the bow or gunwales (sides) of the boat.

Personal flotation devices should be worn whenever there is a higher than normal risk of
a person falling out of a boat, such as when the boat is moving at high speed or in rough
water. (In some boating activities the safe practice would be to wear a personal flotation
device at all times.)
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24.18.6 Operation of the Vessel under Routine and Emergency Conditions
Boating Operations

Operation of a boat used for Weston field activities may be so routine that everyone knows
how to operate the boat and is thoroughly qualified to operate it under all conditions. I
that is not the case, we recommend that the person in charge of the boat familiarize a
second person on board with the operation and navigation of the boat. By doing so there
will be someone who can continue to run the boat and get it back to port if the pilot
becomes disabled.

Weather Conditions

Before leaving the dock, be sure to check the local weather forecast for the area where you
will be boating and look for weather signals which may be displayed at marinas, municipal
piers, lighthouses or coast Guard stations.

The U.S. Weather Bureau publishes charts which give the locations and telephone numbers
of all Weather Bureau offices and the location and time schedule of all stations that
broadcast marine weather information. The charts also show the location of all storm
warning display station. Charts for local areas can be obtained from the Government
Printing Office.

A small craft warning indicates winds up to 38 miles per hour, or 33 knots, and /or sea
conditions considered dangerous for small craft such as the ones used commonly in Weston
activities. The daytime signal is one triangular red pennant. Although most display sites
do not post night signals, the night signal for a small craft warning is one red light d1splayed
above one white light.

A gale warning, with winds within the range of 34 to 47 knots, or 39 to 54 miles per hour,
is signalled by two triangular red flags.

A storm, which may gave winds of 48 to 63 knots or 55 miles per hour up to 73 miles per
hour, is forecast when a single square red flag with a black center is displayed.

Two square red flags with black centers are displayed only to show the forecast of hurricane
or tropical cyclone, in which winds can be expected with speeds of more than 74 knots.

In addition to getting weather information before you leave on a boat trip, it is a good idea
to keep track of the weather conditions as they develop while you are underway. You can
do this by noting increases in wind speed or waves, changes in wind direction, or approach
of storm clouds, listening for static on an AM radio, or monitoring a weather radio.
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Rules of the R

Every person operating a boat is legally responsible for any damage that may be caused by
operation of the boat. For example, creating an unnecessarily large wake can cause
problems in a crowded anchorage or other area, and the boat operator may be held

responsible for any damage caused by such a wake.

The person in command of a boat is presumed to have knowledge of the requirements for
operation and navigation of the boat, and of the regulations that apply locally, including the
mandatory rules of the road.

The rules of the road that must be followed by everyone operating a boat govern three
major subjects: identification lights, rules for steering and signaling course, and signals in
fog. The major emphasis in this section will be on rules for steering and signaling course.

Rules for steering and for signaling course are designed to prevent collision by defining
which of two approaching vessels has the right-of-way, and what signals are used to quickly
signal intent and agreement or disagreement.

To use some nautical terms you may hear, the vessel which bas the right-of-way is the
privileged vessel, now referred to as the Stand On vessel. The Stand On vessel has a right
to maintain its course and speed. It also has a duty to maintain its course and speed so that
the other vessel can base its actions on known conditions. If a collision becomes imminent,
the Stand On vessel no longer has the right-of-way or any privilege.

The vessel which does pot have the right-of-way is the Give Way vessel, previously referred
to as the "burdened” vessel. When this vessel approaches another closely enough so that
collision is possible if both vessels continue, the Give Way vessel must slow or turn or take
other positive action to keep out of the way.

The steering rules for power vessels apply when two are in sight of each other and close
enough so that a collision could occur if both vessels continue on the same course at the
same speed. '

When two vessels are meeting, crossing or overtaking, which vessel has the right-of-way?
What signals are used to communicate? Let’s examine the three different situation, what
actions have to be taken and what signals are used.

Meeting Situation

When two vessels are approaching head on or nearly so, in a meeting situation, neither has
the right-of-way. If their courses are likely to result in a collision, both must alter their

course to the starboard (right) so that each can pass safely to the port (left) of the other.
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As a confirmation of its intention to take a particular course, a vessel will give a "course
indicating signal” of one or two short blasts on a whistle or horn. In United States waters
the other vessel will signal its understanding and agreement by answering with the same
signal, and its lack of understanding or agreement by sounding the danger signal, four short
blasts. (In international waters no response is required, and the danger signal is five short

blasts.)

One blast in a meeting situation signals intention to alter course to the starboard and to
pass the other vessel port to port. Two blasts in the same situation signals intention to alter
course to the port and to pass starboard to starboard.

Crossing Situation

When two vessels are approaching at an angle in a crossing situation, the vessel on the right
has the right-of-way. As we described earlier, your vessel must "give way’ or yield the right-
of-way to any vessel approaching from any direction on your right between dead ahead to
two compass points abaft your starboard beam, the arc of 112 degrees in which your vessel
shows the green light at night. The Give Way vessel must slow or alter course to avoid
collision, while the Stand On vessel maintains her course and speed. The U.S. signals are
one short blast by the Stand On vessel to indicate intention to maintain course and speed,
and an answering blast from the Give Way vessel to indicate that she has heard, understood
the signal the signal and will keep clear. If there is any doubt, the danger signal of four
blasts should be sounded and both vessels must stop. Then the vessels must exchange
signals until there is an agreement on the courses to be taken.

If you see the red light of a vessel which is crossing your course at night, that vessel has the
right-of-way and your vessel must keep clear.

Overtaking Situation

If one vessel is overtaking another, the overtaking vessel is burdened and must be ready to
"give way" until the overtaken vessel has been passed safely.

If the overtaking vessel wishes to pass to the starboard side of the other vessel (altering
course to the starboard), the overtaking (Give Way) vessel gives one short signal on the
whistle or horn, and if she wishes to pass to the port side gives two short signals. The Stand
On or privileged vessel (the one being overtaken) must either signal agreement by
repeating the signal given or disagreement by giving the danger signal.

If you see the white light of another vessel at night, but cannot see either the red or green

lights, you are approaching the vessel from the rear and you must follow the rules for
overtaking another vessel.
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Special Sitnation

If you are in a boat in a narrow channel, your boat must keep to the right side of the
channel if possible, and when nearing a bend where another vessel might not be seen must
signal with a prolonged whistle blast of 4 to 6 seconds. Your vessel must give the right-of-
way to large deep-draft ships which may not be able to maneuver or stop easily.

Generally, right-of way must be given to fishing vessels, sailing vessels and very large vessels.
Fog Signal

In orders to avoid collisions in for or other condition of poor visibility, the rules of the road
require all vessels to sound fog, mist, falling snow or heavy rain, by day or by night.

A power vessel underway must should one prolonged blast on the whistle at least every
minute. A vessel at anchor (outside of a specified anchorage area) must ring its bell or
sound its horn or whistle rapidly for five seconds at a time and at least one time each

minute.

Towing vessels underway must sound a series of three blasts in succession every minute,
with the series consisting of one prolonged and two short blasts.

Navigation Aids

On the navigable waters of the United States there is a system of aids to navigation that you
should be familiar with: buoys, markers and lights.

The navigation aids are provided to mark channels and obstructions for the convenience and
safety of vessels, to provide direction, and to give information on exact position.

The basic system provides black rectangular buoys or markers with odd numbers on one side
of the channel, and red triangular buoys or markers with even numbers on the other side.
On rivers, the black rectangular shapes and odd numbers will be on your left or port side
if you are going up the flow of the river, returning from the sea.

When you are returning from the sea, going upstream, the red triangular shapes and the
even numbers will be on your right or starboard side: "Red right returning”". Conversely,
if you find the red buoys on the opposite side, you are traveling downriver and heading
toward the sea.

In the Great Lakes, going westerly or to the source of one of the lakes corresponds to going
upstream from the sea. Going in that direction you will find the black rectangular and odd
on your port side (left), and the red triangular and even on your starboard side.

On the Intracoastal Waterway, "upstream” or "returning from the sea" is marked from New
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Jersey going south to the southernmost tip of Florida, and west to Texas. On the Pacific
Coast, "upstream" is marked in the direction of travel from California to Alaska. Another
way of viewing the system is that travel "clockwise" corresponds to "upstream"”.

Buoys and markers on the Intracoastal Waterway are marked with a yellow band, stripe,
square or triangle. For example, a yellow band near the top of a black can buoy identifies
it as being on the Intracoastal Waterway, as does a yellow square on a lighted black marker.

Regulatory markers may provide information or give warning, such as a boat speed
restriction.

In waters too deep for other types of navigation aides, Texas Tower structures and lightships
provide warning and guidance to ships. Most of the lightships have been replaced by the
Texas Towers.

Large navigational buoys have primary and standby generators for operation of a high-
intensity light, a radio beacon and a fog signal. These 40-foot diameter buoys are replacing
lighthouses at major harbor entrances. (They have meteorological monitoring apparatus for
air and water temperature, wind speed and direction and other data.)

Some buoys have an automated light, a fog horn and a marine radiobeacon.

Boat Handlin

Even in calm water a boat does not handle like any land vehicle. It turns differently, and
it starts and stops differently. If you will be operating a boat, you should take one of the
Boating Skills courses offered by the Coast Guard Auxiliary and practice handling a boat
under calm conditions.

Even if you have operated a boat, you may not have had training or experience in handling
one under conditions where there is heavy traffic, narrow channels, swift current, or stormy
weather. Before you get into difficult conditions, try to get training in how to handle the

- boat you plan to use.

For example, the Boating Skills and Seamanship textbook and courses cover topics such as
towing a disabled boat, operating on a river and going through locks, special hazards of
dams, and navigating safely through waves that could capsize your vessel.

Boating Emergencies

Let’s consider boating emergencies and two aspects of distress signals: when to use them
and what to do if you hear or see them.

If your boat capsizes, loses power in high winds or heavy seas, or collides with a fixed object
or another boat, you will need emergency help. If such an event occurs or if a member of
2.4-73q



the team has a major medical emergency, you should call for belp by any means available
to you: horn, whistle, radio, or visual distress signals.

If you have a radio, you should send a "Mayday” distress message on either VHF Channel
16 or 2182 kilohertz, following the recommended format. A Mayday message must include
the following information:

1.) Boat and call letters

2.) Location

3.) The nature of distress

4.) The number of persons aboard and conditions of any injured
S.) Estimated seaworthiness of the boat

6.) Description of the boat in important details

7.) Anything else that may help rescuers find you.

If you are close enough to shore or other vessels for someone to see your boat, you can use
the short-range distress signal or arm waving as well as an orange smoke signal. (Do not
stand up unless the water is calm.)

If no other vessel or source of assistance is close by, hoist a distress flag if you have one
(and it can be seen) or use an electric distress light (if it is dark).

If you have only pyrotechnic distress signals, prepare to use them when someone is in a
position to see them. Generally you must wait until you see or hear another boat or
aircraft, or are reasonably sure that someone shore is in position to see your signal take
action. Be careful when using pyrotechnic devices not to set fire to the boat or anything in
it.

If your boat capsizes, " STAY WITH THE BOAT" Get into it if possible. Water conducts
heat away from the body rapidly, and if immersed in 50 degree water, survival time may be
as little as three hours.

Conserving body heat is important to extend survival time. Some of the things that you can
do to conserve body heat are to:

1.) Wear the warmest personal flotation device available
2.) DO NOT SWIM AWAY FROM THE BOAT
3.) Get up out of the water as far as possible

If you can’t get out of the water, assume the fetal position, the Heat Escape Lessening
Posture. If there are several persons, huddle with others, side by side in a circle. Do not
swim for shore unless there is absolutely no chance of rescue. The boat is easier to spot.

A response to a distress signal should be made by anyone near enough to answer or assist.
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If you hear or see a distress signal and you have a radio, notify the nearest Coast Guard

station on VHF marine Channel 16, or someone else on CB Channel 9. If you are in a
position to assist without being endangered, you should. (There is a "Good Samaritan”
clause in the Federal Boat Safety Act of 1971 to protect from liability anyone who provides
or arranges towage, medical treatment or other assistance as an ordinary, reasonably
prudent person would under the same or similar circumstances.

2.4.18.7 Legal Requirements and Additional Information

Registration

All boats must be registered and their numbers and validation stickers displayed.

The certificate of registration must be on board at all time when the boat is being operated.
Livery boats under 26 feet in length, hired for less than seven days need not carry the
certificate, but must have copy of the lease or rental agreement on board, signed by the

owner/representative and by the person renting the boat. The agreement must show the
registration number and the period of time for which the boat is rented.

Equipment

All boats to be used on WESTON projects will be require to have the equipment indicated
below. .

Required Safety Equipment

Class A (less than 16 feet long)

. 1 Type L, I, Personal Flotation Device (PFD) per person.
° 1 Class B-1 fire extinguisher (if required by boat design).
° 1 Whistle.

] Bilge ventilation and engine flame arrester on inboard engines.

° Lights: 1 white 32-pt stern light which must be higher than any other part of the
boat; 1 red and green 10-pt side light forward (20 pt combined).

Bailer

All small boats should be equipped with a manual bailer. This can be a scoop
purchased or home-made from a household plastic jug. A large sponge is frequently
convenient for getting that last little bit of water out of a small boat.
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Distress Signals

An outboard boat should be equipped with a distress signalling package consisting
of several daytime orange smoke signals, several nighttime red flares, and an orange
flag. (Do not consider flares a substitute for the orange smoke signals which are
much more effective for use in daylight) Each boat should also carry an auditory
signal as well. A horn or whistle will serve quite suitably.

Flashlight or Lantern

Every outboard craft should be equipped with a flashlight or electric lantern whether
or not it is ever intended to use the boat after dark. The item should be waterproof
and it is desirable that it float if accidentally dropped into the water. Extra batteries,
stored in a waterproof container, will often prove valuable in an emergency.
Batteries in the flashlight or lantern, and the spares, should be renewed at the start
of each boating season regardless of their apparent condition.

Operational Equipment

A magnetic compass is an item of equipment that cannot be placed solely in either
the safety or operational category; it fits both. Almost all outboards in their various
applications can make good use of a compass. Select one of adequate size and
quality, and install it properly.

As most outboards are relatively open craft, it is particularly important that the
compass be kept shielded from the sun’s direct rays. When not in use, place a cover
over its top; this should be completely light-tight; colored plastic or cloth will not do
an adequate job.

. Charts

One or more charts should be carried covering the waters being used. Make a point
of keeping track at all times of where you are on a body of water.

Handling

Before getting underway, have all weight evenly distributed so that the boat will trim
properly - level from side to side and slightly down at the stern, never down at the bow.
Passengers should be seated toward the centerline of the craft and not hanging over the
sides; not too many forward or aft. If the load is concentrated near the bow or stern, the
boat will plow or drag needlessly, reducing your safety margin and increasing your fuel
consumption. Proper trim is essential to proper performance.

In boarding from a pier, step into the boat as near to the center as possible, keeping body
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weight low. If you’re boarding from a beach, come in over the bow. Keep lines tight or
have someone steady the boat.

Never jump into a boat or step on the gunwale (edge of the hull). If you have a motor or
other gear to take aboard, pile it on the pier so that you can easily reach it from the center
of the boat. Better still, have someone hand it to you after you are aboard. It is the team
leader’s responsibility to determine that each boat, after loading, is within the maximum

allowed load.

Trim your boat as well as possible before getting underway. In smaller craft, it is dangerous
for passengers to attempt to change places or move about while the boat is in motion.
such movement becomes essential, slow or stop the boat first, remembering in rough
weather to keep enough momentum to retain steerage control and to keep the craft headed
into wind and waves. Have the person who must move keep low and near the boat’s

centerline,

Outboard craft are often operated at relatively high speeds and their stability becomes a
matter of safety. Some hulls will run straight ahead quite steadily but have a tendency to
heel excessively, or even "flip over", when turned sharply.

The faster a boat goes, the less keel it requires, and the more important it is to reduce
speed to a safe value before starting a turn. Never turn more sharply than necessary.
Normal operation seldom requires a sudden, sharp, high-speed turn. -

Every outboard operator must carry one or more types of emergency signalling equipment.
These must be in good condition and ready for immediate use. If no distress equipment is
on board, an outboard boatman in need of help can always signal by slowly and repeatedly
raising and lowering his arms outstretched to each side while he stands in his craft (or from
a kneeling position if rough water conditions make standing hazardous).

Whenever boating in unfamiliar waters, take advantage of "local knowledge"; watch the
operation of boats piloted by skippers who are at home in these waters, and don’t hesitate
to ask questions about possible hazards.

Many persons who have not handled a small boat have the misconception that one can be
maneuvered and stopped as easily as an automobile. This is not the case, however, much
can be done with a boat if one takes it slowly and easily. The new boat operator should
practice leaving from and returning to piers, and other maneuvers, until he has developed
both skill and confidence. Take it cautiously at first and gradually build up to the
procedures of experienced operators.

Always slow down gradually rather than pulling the throttle back quickly. All boats have
a stern wave that will catch up with and pass the craft if it comes to an abrupt stop. This
can bring water into the boat, especially if it has a low-cut transom with no motor well.
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All boating at night will be performed at reduced speeds.

Should you become disoriented, or unsure of your position, stop the boat until you can
determine where you are.

Radio contact between crews should be more frequent; crew check-ins at set intervals will
be mandatory.

Emergencies

To help the Coast Guard assist you, the following steps are recommended:

1. Let someone know your plans for the day including destination or time of your
return, planned stops enroute, and similar details; provide a good description of the
craft.

2. Never use "Mayday" on the radiotelephone unless there is a great danger and
immediate assistance is required; don’t use it for such a situation as running out of
fuel.

Accidents

Various studies have shown the following to be the major causes of boating accidents:

1.) Overloading, overpowering, and improper trim.

2.) High speed turns, especially in rough water.

3.) Failure to keep a sharp lookout for obstructions.

4.) Going out in bad weather (or not starting for home soon enough when good
weather turns bad. '

5.) Standing in a moving boat.

6.) Having too much weight too high in the boat, as when someone sits on the deck
of a small outboard.

7.) Leaks in the fuel system.

8.) Going too far offshore.

Each of these factors, and others not listed here, should be avoided. A carefully matched
boat, motor, and propeller, operated in accordance with the law and with courtesy, will go
a long way toward eliminating accidents and even distressing moments. Always remember
that the possibility of troubles always remains; be prepared to act in an emergency.

As soon as someone falls overboard, maneuver the boat’s stern away from him. Shift into
neutral immediately (kill the motor if you do not have a gearshift) and throw a buoyant
cushion or life jacket near the victim - try to get it close, but don’t try to hit him with it.
Make sure you are well clear of the person in the water before shifting into gear again.
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Circle around quickly, selecting a course that will allow you to approach the person with the
boat headed into the wind or waves. Approach him slowly, taking care to come alongside
and not over him. Stop the motor before attempting to get the victim aboard.

When alongside, extend a paddle or boathook to him, or him one end of a line. With the
motor stopped, lead him around to the stern, where the freeboard is the lowest, if there is
enough space at the transom for him to get aboard without hurting himself on the motor.
If this is not feasible, help the victim aboard over the side as far aft as possible. In either
case, the use of a boarding ladder will be of help. To avoid a capsize while he is coming
aboard, other passengers should shift their weight to the opposite side to maintain trim as
much as possible. When helping a person aboard, hold him under the armpits and lift

gently.
In Case of an Accident

If you are involved in a boating accident, you are required to stop and give whatever help
you can give without seriously endangering your boat or passengers. You must also identify
yourself and your boat to any person injured or to the owner of any property damaged.

If you see an accident without being a part of it, you may now render assistance with
reasonable assurance of freedom from liability. The Federal Boat Safety Act of 1971
contains a "good samaritan" section which provides that any person who renders assistance
at the scene of a vessel accident will not be liable for civil damages from such action if he
acts as a reasonably prudent man would have acted under the same circumstances.

When giving first aid, take your time. Usually there is more damage done by the well-
meaning amateur that was ever caused by the actual injury. Remember, there are only
three instances when speed in giving first aid is required: (1) when the victim has stopped
breathing; and has no pulse (2) when there is arterial bleeding ; and (3) when the victim has
been subjected to other injuries that may be life threatening. The measures required in
these instances are taught in standard first aid courses.
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24.19 Workin r or Near T-

Health ety Pl rating Procedur

Fi erating Procedure - 19 - Worki ar Water
Rela P :

FLDO02 Inclement Weather

FLDO05 Heat Stress Prevention and Monitoring

FLD06 Cold Stress

FLD18 Operation and Use of Boats
FLD22 Heavy Equipment Operation
FLD23 Crane/Lifting Equipment
FLD24 Aerial Lifts/Manlifts

FLD25 Working at Elevation

24.19.1 Hazard

Hazards associated with working around water include drowning, frostbite, hypothermia, and
or injury from falling into the water.

Heat stress hazards may also be present.

Carelessness, horseplay, or other unsafe acts could cause injury to personnel working over
or near water. :

There are also hazards associated with untrained personnel operating equipment.

Lack of personal protective equipment or misuse of personal protective equipment could
result in injury or death.

24.192 Recognition and Hazard Assessment

Proper precautions should be taken at all times when personnel are working over or near
water. Whenever there is a body of water in close proximity to a work location the proper
safety procedures should be implemented. Requirements for equipment or procedures will
be based upon an evaluation of work tasks, drowning and injury potential.

New field team members should be thoroughly indoctrinated in safe work practices pertinent
to the work to which they are assigned.
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24.193 Prevention and Protection Program

When working over or near water where there is potential for drowning, engineering
controls such as installation of guardrails and toeboards or other personal protection
equipment such as safety line systems shall be used to prevent falling in. In addition,
flotation devices must be worn and other lifesaving devices must be present. PFD’s should
be designed to float helpless persons face up.

Safety nets.

a Safety nets shall be provided when workplaces are more than 25 feet above
the ground or water surface, or other surfaces where the use of ladders,
scaffolds, catch platforms, temporary floors, safety lines, or safety belts are
impractical.

b. Where safety net protection is required, operations shall not be undertaken
until the net is in place and has been tested.

1.) Nets shall extend 8 feet beyond the edge of the work surface where
employees are exposed and shall be installed as close under the work surface
as practical but in no case more than 25 feet below such work surface. Nets
shall be hung with sufficient clearance to prevent user’s contact with the
surfaces or structures below. Such clearances shall be determined by impact
load testing. .

2.) It is intended that only one level of mnets be required for bridge
construction.

d The mesh size of nets shall not exceed 6 inches by 6 inches. All new nets
shall meet accepted performance standards of 17,500 foot-pounds minimum
impact resistance as determined and certified by the manufacturers, and shall
bear a label of proof test. Edge ropes shall provide a minimum breaking
strength of 5,000 pounds.

e. Forged steel safety hooks or shackles shall be used to fasten the net to its
supports. L

f. Connections between net panels shall develop the full strength of the net.

' Where work locations are such that a reaching pole is infeasible, ring buoys
with at least 90 feet of line must be available within 200 feet. A lifesaving
skiff should be readily available where large water bodies or worker clothing
or equipment burdens would make a ring buoy ineffective.

First aid supplies should be aboard all lifesaving craft or readily accessible and arrangements
for ambulance service should be made as location changes.

2.4-74b



Personnel should be discouraged from jumping to or from any craft which is not secured,
and from jumping between crafts when a gangplank should be used.

Fall protection should be provided when working over or near water where there is a
potential for falling or slipping into the water.

In areas subject to tidal flow or rising water levels, the SHSC will monitor the water level
to ensure that employees will not be trapped between a work area and the water level.

2.4.194  Standard Operating Procedures

Equipment and procedures will conform to USCG and/or OSHA requirements and
applicable local regulations.

Personnel working over or near water shall be provided with U.S. Coast Guard-approved
Personal Floatation Devices (PFDs) (life jackets or buoyant work vests). The jackets or
vests shall be worn whenever there is potential drowning hazard. PFDs should be de51gned
to float helpless persons face up.

Prior to and after each use, PFDs and life preservers shall be inspected for defects which
would alter their strength or buoyancy (i.e., rips, tears, holes, etc.). All defective units shall
be removed from site and replaced. At no times will defective units be used.

U.S. Coast Guard-approved life rings (rope attachme ~t not required) and ring buoys (rope
attachment required) should have at least 90 feet of 53, 8-inch solid braid polypropylene rope
or equal, attached. The life rings or ring buoys shall be readily available for emergency
rescue operations. Distance between ring buoys shall not exceed 200 feet. One ring buoy
or life ring shall be provided on each lifesaving skiff.

Lights conforming to 16 CFR 161.012 will be required whenever there is a potential need
for life rings to be used after dark. Lights on life rings are required only in locations where
adequate general lighting (i.e. Floodlights) is not provided.

At least one lifesaving skiff shall be immediately available at locations where employees are
working over or adjacent to water. Personnel trained in launching and operating the skiff
shall be readily available during working hours. Skiffs shall be kept afloat or ready for
instant launching. Skiffs shall be minimally equipped as follows:

a Four oars (two if the skiff is motor powered).

b.  Oarlocks attached to gunwales or the oars. |
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(A One ball-pointed boat hook.

d. One ring buoy with 90 feet of 3/8 solid braid polypropylene rope or
equivalent line attached.

e.  PFDs equaling the skiff rating for the maximum number of personnel allowed
on board.

£ First Aid Kit.

In locations where waters are rough or swift or where manually-operated boats are not
practical, a power boat suitable for the waters shall be provided and equipped for lifesaving.

The maximum number of passengers and weight that can safely be transported shall be
posted on all launches, motorboats, and skiffs. This number shall not be exceeded and in
no case shall the number of passengers (including crew) exceed the number of PFDs aboard.
Outboard motors and skiffs shall meet the minimum floatation requirements of the Coast
Guard. A certification tag affixed to the hull is satisfactory evidence of compliance. An
efficient whistle or signal device shall be provided on all powered vessels to give signals
required by the Navigation Rules applicable to the waters on which the vessel is operated.

Any vessel, except those easily boarded from the water, shall provide at least one portable
or permanent ladder of sufficient length to rescue a person overboard.

. Fixed ladders over 20 feet' high shall have attached safety climbing devices for the

attachment of safety belts or shall be enclosed in a safety cage.

A person in the water shall be considered a person overboard and appropriate action taken.

All general safety precautions will be adhered to when working over or near water to
prevent accidents caused from careless behavior or horseplay.

Only personnel who are trained in the operation of marine equipment (boats, barges etc.)
will be allowed to operate the equipment.

Ramps for access of vehicles or personnel to or between barges shall be of adequate
strength, provided with guard rails, well maintained and properly secured. In the case of
personnel access, a safe walkway may be substituted for the ramp. All routes of access and
passageways shall be kept free of ice, snow, grease, mud, and other obstructions. Nonslip
surfaces shall be provided on all working decks, stair treads, ship ladders, platforms,
catwalks, and walkways particularly on the weather side of all doorways opening on deck.
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Guardrails, bulwarks, or taut cable guardlines shall be provided for deck openings, elevated
surfaces, and similar locations where persons may fall or slip from them. they shall be at
least 42 inches high and have an intermediate rail.

If a Jacob’s ladder is used it will be of the double rung or flat tread type. It will be well
maintained and properly secured. The ladder will either hang without slack from its lashings
or be pulled up entirely.

When the upper end of the access-way rests on or is flush with the top of the bulwark (side

of the ship above the upper deck), steps properly secured and equipped with at least one
hand rail approximately 33 inches in height shall be provided between the top of the
bulwark and the deck.

Obstructions will not be laid on or across gangways. The access-way will be adequately
illuminated for its full length. All attempts will be made to place the access-way in a
position that the load will not pass over personnel.

Any obstruction in a passageway that restricts normal passage shall be posted with warning
signs or distinctively marked. Employees shall not be permitted to pass fore and aft, over
or around the deck loads unless there is a safe passage. Decks and other working surfaces
will be maintained in a safe condition and adequate safe walkways will be maintained for
passage around the deck. All deck fittings and other obstructions which present stumbling
hazards shall be painted yellow or marked with yellow trim.

Personnel will not walk along the sides of covered barges with coamings (raised frame to
keep out water) more than 5 feet high unless there is a 3-foot clear walkway, or a grab rail,
or a taut handline.

Unless railings or other suitable protection exists, all personnel will use suitable protection
against falling and/or drowning.

Floating Cranes

Barge mounted cranes, designed and constructed as a unit, shall be rated by the
manufacturer.

All barge mounted cranes shall be on barges of sufficient size to limit list under load to
approximately 5 degrees. The rated load of the crane shall not exceed the original capacity
specified by the manufacturer.

Work shall be halted when significant wave action exists.
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A load-radius chart and boom angle or radius indicator shall be provided within the

operator’s view. When load ratings are reduced to stay within the barge list limits, a new
load rating chart shall be provided.

Floating cranes and floating derricks in use shall meet the requirements for design,
construction, testing, installation, maintenance, and operation discussed in ANSI B30.8,
Safety Code for Floating Cranes and Floating Derricks. Draglines shall meet power Crane
and Shovel Association standard #1. Performance test shall demonstrate the strength
stability, capability, and adequacy of power brakes clutches and controls in accordance with
the following table:

PERFORMANCE TEST FOR FLOATING CRANES

Safe Working Load Test Load

Up to 20 Tons 125% of working load
20 to 50 tons Working load plus 5 tons
Over 50 tons 110% of working load

Truck and crawler cranes shall be securely attached to the barge. When stability of the

barge is not a factor and control barriers are provided limited travel may be authorized by
the designated authority.

The rated load of a barge mounted mobile crane shall not exceed the original capacity
specified by the manufacturer.
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2420 ffic - FLD2

Health and Safety Plan Operating Procedures
Fiel in re - FLD20 - Traffi
Related SPOPFLDS:

FLDO1 Noise Protection
FLD02 Inclement Weather

2.4.20.1 Hazard

Traffic presents bazards in two ways 1) when site workers are working close to roadways,
the potential exists to be hit by oncoming traffic and 2) driving to, from and on the site
pose an accident hazard.

24202 Recognition and Risk Assessment

In the planning stages of a project and safety plan, the potential for traffic hazards must be
considered as physical hazards in the site specific Health and Safety Plan (HASP). Risk
assessment can be accomplished in the development stages of a project by listing in the
HASP, the most likely traffic hazards which may occur. The true determination of risk must
often be made on-site by the Site Health and Safety Coordinator (SHSC). It is important
that the SHSC be alert to these hazards, does not take t.hemsxmplyasamatter of fact, and
has time to notice them.

24203 Prevention and Protection Program

Roadway Workers

Roadway workers should be aware of their location in reference to roadways and avoid

working close to traffic,

Workers near roadways must wear reflective vests.

The following guidance should be used in planning work that will be adjacent to or within
roadways. In all cases the local police department or transportation department must be
consulted in order to comply with applicable requirements.

When open highway conditions prevail on approach to the work site, advance warning signs
should be placed approximately 1500 feet in advance of the condition to which they are
calling attention. Where a series of advance warning signs are used, the warning signs
nearest the work site should be placed approximately 500 feet from the point of restriction
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with additional signs at 500-1000 foot intervals. On expressway and limited access facilities,
the advance warning distance should be increased to one-half mile or more. On city streets
where more restrictive conditions generally prevail on the approach to the work area. Signs
in the immediate vicinity of the work may be placed at closer spacings.

Flag persons may be required to control the speed of nearby traffic. Lights should be
provided to mark flag person stations and barricading at night. Barricading is extended to
the point where it is visible to approaching traffic.

Signs on fixed supports are usually mounted on a single post, although those wider than 36
inches or larger than 10 square feet in area should generally be mounted on two posts.

Signs mounted on portable supports are suitable for temporary conditions.

Drivers

All drivers will be licensed regardless of whether they are operating on or off public
highways. A government drivers license is required for WESTON employees and WESTON

subcontractors if a government vehicle will be used.

If drivers are operating across state lines they should be familiar with laws governing traffic
in states in which they will operate. All traffic rules and regulations, and all traffic control
signs and devices should be followed. All operators are required to stay within posted speed
limits at all times.

Drivers are required to make a daily inspection of their vehicles. The check should include
steering, brakes, mirrors, lights, horn, tires, and windshield wipers. Any special safety items,
such as back-up alarms, should also be checked to insure safe operation. Drivers should be
required to report all defects, and repairs should be made promptly.

Drivers should make a visual check around a vehicle to assure clearance of objects and
personne] before moving the vehicle.

Drivers should become familiar with all controls before operating an unfamiliar vehicle.

Drivers should operate vehicles defensively, and exercise special care when driving an
unfamiliar roads, at night, and in inclement weather.

Drivers should give pedestrians the right of way.

Off-highway operation may require extra precautions to prevent shifting of load when
crossing rough terrain.

Trucks should be backed under the direction of a signal person if the operator cannot view
the area to the rear clearly.
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Windshields, rear-view mirrors, and lights should be kept clean.

Based upon the size of the vehicle, or if specific quantities of hazardous mate{ials are
transported, the driver may be required to hold a Commercial Drivers License. If in doubt
consult with the Shipping Department or Corporate Health and Safety.

Transporting Personnel

The SHSC will ensure that seat belts are installed and functional on all vehicles used by -
Weston personnel and Weston subcontractors, and that all passengers use them. The use
of seat belts by all personnel is mandatory.

Some convenient means of mounting and dismounting the truck should be provided.

Personnel should be required to ride within the space provided, never on running boards,
fenders, bumpers, or atop cabs.

Adequate wind protection should be provided for long distance trips, and during cold
weather. A

Personnel are not allowed to ride on the outside or back (such as in pickup trucks) of
vehicles.

n in rial
Materials loaded should be within the safe weight limit for the truck, and should not project
beyond the truck body. '
While being loaded, trucks should be properly blocked.

Trucks operated on public highways should conform to weight and clearance limitations of
bridges, powerlines, overhead structures, and other restrictions.

No person should be permitted to remain in or on a truck being loaded by excavating
equipment or cranes unless the cab is adequately protected against impact.

Pedestrian Protecti m

Pedestrians on-site should use discretion when crossing the streets or working near traffic.
Pedestrians should use sidewalks whenever possible and not step from curbs unless vehicles
are at a safe distance.

Vehicl aintenan

Operators should immediately report any damage or failure of parts and accessories to the
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SHSC. It is advantageous to have road flares, fire extinguishers, and other safety equipment

on the vehicle at all times.
Vehicles should not be fueled from open cans or by other makeshift methods, as there is
great danger of flash fire from hot engines. '

Engines should be shut off while fueling.
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Related SPOPSFLDs: FLD09 - Hot Work (Permits)
FLD21 - Explosives ‘
FLD22 - Heavy Equipment Operation
FLD30 - Hazardous Materials Use and Storage
FLD31 - Fire Prevention/Protection/Response
Plans
FLD36 - Welding/Cutting/Burning

Fire extinguishers appropriate in size and classification shall be present, readily accessible,
and ready for use in all areas where there is potential for fires.

Fire extinguishers must be used in conjunction with an emergency response or contingency
plan.

Health and Safety Plans must identify number, type, and location of all fire extinguishers
related to a specific project. —

2.4-108



Health and Safety Plan Operating Procedures
BIOLOGICAL HAZARDS

Certain biological hazards that response personnel may encounter include endemic hazards such
as animals, insects, molds and fungus and plants. In addition, hazardous waste site personnel
may be exposed to etiological agents (Infectious Diseases).

1.0 Endemic Biological Hazards

Identifying and understanding local flora and fauna is an important part of health and safety
planning and protection. Animals, insects, molds and fungus and poisonous plants vary from
site to site as does their likelihood of causing harm. Knowing how hazardous, where and what
types of plants, animals, insects or molds and fungus are part of risk assessment and protection
protocol determinations.

1.1 Animals

Animals represent hazards due to their poisons or venoms, size and aggressiveness, diseases
transmitted or insects they may carry.

Poisonous snakes are common across the United States with the major variables being the type
likelihood of encounter and the snake likely to be encountered. Moving containers, reaching
into holes or just walking through high grass, swampy ares or rocks are activities which may
result in encounters with snakes.

Being alert, using care in reaching into or moving containers and familiarization with habits and
habitats of snakes in the vicinity of an incident or site are key factors in working safely.

A bite of any snake should be considered need for medical attention once proper first aid
procedures have been followed.

Landfills and abandoned buildings often attract stray or abandoned dogs which become pack
oriented and very aggressive posing serious risk of harm to unprotected workers. :

Workers entering abandoned buildings should be alert and attempt to avoid cornering the.f;c
animals which may provoke confrontation. Watching for dens, good housekeeping, and use of
repellents are avoidance and protection protocols.

Animal borne diseases include rabies (mainly dogs, skunks, raccoons, bats and foxes).
Again the incidence of rabies varies from area to area as do the animals most likely to be rabid
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QUESTIONS AND ANSWERS ABOUT RABIES

What is Rabies and how is ft transmitted?

Rabies is a viral infection most often transmitted
by bites of animais infected with the virus.

What animals are most likely to be

“infected?

Skunks, raccoons, foxes and bats are wiid
animals most frequently found to be infected
with rabies, however, any warm blooded animali
could be infected squirrels, groundhogs, horses,
cattle and rabblts have been tested positive for
Rables. Dogs and cats are frequently rables
intected it not immunized.

How can you tell if an animal is Rabies
infected?

Rabies infection is not always apparent, but,
signs to look for in wild animais are over
aggressiveness or passivity. Spotting animais
which are normalily nocturnal (active at night)
during the day and being able to approach them
would be an example of unusual behavior.
Finding a bat alive and on the ground s
abnormai. The best precaution, however, is to
observe wild animals from a safe distance, even
it they are injured and avoid dogs and cats that
you do not know.

Q.

A

Q.

A.

What should you do if bitten by an animal
you suspect is infected with rabies?

" As quickly as possible wash the bite area with
" soap, water and disintect with 70% aicohol, then

seek medical attention for foliow-up.

Try to capture the animal without being bitten
again or contacting the mouth or any saliva or
keep the animal under surveillance and call
police for assistance in capturing he animal.

Have the animal tested. A dead animal believed
to be infected shouid be preserved and tested.
Health Departments are often sources of testing
or information on where testing can be done.

Is there a cure for Rabies?

Rabies is preventable, even after being biften, if
treatment is begun soon enough. Hence, getting

— prompt medical attention and confirming that an

animal which has bitten you is or is not infected
are very important.

Rabies is not curable once :ymptomi or signs
of Rabies appear.

There are vaccines available which should be considered if a work assignment involved trapping animais
likely to carry rabies. Medical Consuitants must be invoived in decisions to immunize workers against

rabies.
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HANTAVIRUS ALERT

WESTON employees or contractors/subcontractors conducting field work in areas where there
is evidence of a rodent population which in particular would include the deer mouse, should
be aware of an increase level of concern regarding the transmission of "Hantavirus” associated
diseases. The Hantavirus is believed to be associated with rodents, especially the deer mouse
(Peromyscus maniculanis) as a primary reservoir host, and has resulted in approximately a dozen
deaths in the southwestern U.S. in recent months. The Center for Disease Control and
Prevention (CDC) is concerned that the virus may be distributed over a larger geographic area

than originally suspected.

The Hantavirus can be shed by infected rodents in saliva, urine and feces. Human infection
may occur when infected wastes are inhaled as aerosols produced directly from the animals or
as dried materials introduced into broken skin or onto mucous membranes. Known infections
of humans occur mostly in adults and are associated with activities that provide contact with

infected rodents in rural/semirural areas.

Illness caused by the Hantavirus begins with one or more flu-like symptoms (i.e., fever, muscle
aches, headache and/or cough), and progresses rapidly to severe lung disease. Early diagnosis
and treatment are vital

Personnel involved in work in areas where rodents and the presence of the Hantavirus is know

or suspected will need to take personal protective measures and develop an expanded site safety
plan. Field personnel involved in trapping or who could come in contact with rodents or their
waste products wear respirators with HEPA filters, eye protection, Tyvek coveralls, chemical
resistant gloves and disposable boot covers. Strict decontamination requirements are needed.
Double bag collected mice, label and require specific handling, packaging, shipping, storage and
analytical procedures to minimize the risks of exposure. More detailed procedures can be
obtained from Corporate Health & Safety.

For employees and facilities in rural/semirural areas, the following risk reduction strategies
would be appropriate.

o Eliminate rodents and reduce availability of food sources and nesting sites used by
rodents.

o Store trash/garbage in rodent-proof metal or thick plastic containers with tight lids.
* Cut tall grass/underbrush in close proximity to buildings.

o Prevgnt rodents from entering buildings (e.g., use steel wool, screen, etc. to eliminate
openings).
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4.  Symptoms

Early Signs (may very from person to person)

o Expanding skin rash

. Flu-like symptoms during summer or early fall, including:
- chills, fever, headache,swollen lymph nodes
- stiff neck, aching joints and muscles

- fatigue
Later Signs
. Problems with the nervous system
o Heart problems

o Arthritis, especially in knees

5. Upon Onset of Symptoms:

Notify your RSO and your supervisor
Call Health and Safety or medical consultant for instructions:

Follow instructions
Submit incident report form.

One of the more dangerous and acute effects of insect bites or stings and most common cause
of fatalities from bites - particularly bees, wasps, and spiders - is a sensitivity reaction.
Anaphylactic shock due to stings can lead to severe reactions in the circulatory, respiratory, and

central nervous systems, which can also result in death.

Site personnel must be questioned as to allergic reaction to insect bites. Anyone knowingly
allergic should be asked if they carry a response kit and first aid providers must be instructed
how to use the kit. The kit must be inspected to ensure it is in date.

Persons reporting stings must be given first aid and observed for signs of reaction such as
unusual swelling, nausea, dizziness, shock. At the first sign of these symptoms, take the

individual to medial facility for attention.

Fire ants are small red ants found primarily in southern and western states. There is some
indication that in addition to being very painful, some persons may show allergic reaction.

It is important to note that animals may serve as hosts of insects which may spread diseases.
Ticks carrying Lyme Disease and Rocky Mountain Spotted fever are found on grass, but may

be carried on animal. Bubonic Plague which has emerged in parts of Colorado, New Mexico
and Arizona is apparently associated with fleas found on Prairie Dogs.
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12 Insects

Insect spread diseases include Rocky Mountain Spotted Fever or Lyme Disease (tick), Bubonic
Plague (fleas), malaria, and equine encephalitis (mosquito).

is the second most rapidly spreading disease in the United States.

Lyme Disease
LYME DISEASE
1. Eacts
o Definition:
- Bacterial Infection transmitted by the bite of a deer tick
- Prevalence (nationwide and other countries)

Three stages/sizes of deer ticks:

- ¢ Larvae o Nymph @ Adult

Tick season is May through October.

Not all ticks transmit Lyme Disease.

Ticks must be attached for several hours before Lyme Disease can be
transmitted.

Being bitten by a tick does not mean you will get Lyme Disease.

2. Prevention and Protection

Wear light colored, tightly knit clothing.

Wear long pants and long sleeved shirts.

Tuck pant legs into shoes or boots.

Wear a hat.

Use insect repellant containing DEET (follow manufacturers instructions for use).

Check yourself daily for ticks after being in grassy, woody areas.

Request information from Health and Safety Medical Section on Lyme Disease.

Remove the tick immediately with a pair of fine-tipped tweezers. Grasp the tick
as close to the skin as possible. Pull gently but firmly, without twisting or crushing
the tick.

Wash your hands and dab the bite site with an antiseptic.

Save the tick in a jar with alcohol labeled with the date, the area whcrc you
picked up the tick, and the spot on your body where you were bitten.

Monitor the bite for any signs of infection or rash.
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Other insect hazards would include, mosquitos and scorpions.

There have been articles recently indicating increases in encephalitis in Florida. Encephalitis
is reportedly spread by mosquitos. The local health department should be contacted.

In addition to the previously discussed animal inhabitants of old buildings which are often part
of hazardous materials sites, birds often invade the buildings, leaving behind debris and
droppings often containing molds and fungus in dry form. Inhalation of this easily airborne dust
can result in serious lung diseases such as histoplasmosis.

|

I

I 13 Molds and Fungus
i

' From the San Joaquin valley in California through the southern parts of California into Arizona
and New Mexico there is a fungus which grows in the soil. When inhaled, this organism can
produce a disease called "Fever”, "Valley Fever” or technically Coccidiomycosis. Growing up
in infected areas apparently provides a degree of resistance which newcomers to the areas do

not have.

Awareness of the hazard and prudent use of respiratory protection are key factors in protection.

|.4 Plants -

oxic effects from plants are generally due to ingestion of nuts, fruits, or leaves. Of more

ncern to response personnel are certain plants including poison ivy, poison oak, and poison
sumac, which produce adverse effects from direct contact. The usual effect is dermatitis -
‘ﬂamman‘on of the skin. The protective clothing and decontamination procedures used for

emicals also reduce the exposure risk from the plant toxins. Cleaning the skin thoroughly
with soap and water after contact will reduce risk.
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These 6rganisms could potentially be present in viable states on hazardous waste site with
Hepatitis Virus being the more likely to survive in temperatures outside of body temperature

ranges.

The other potential for exposure would be to workers who could be infected. The OSHA
Standard specifically includes first aid providers and is enforceable on site subject to the
Hazardous Waste Site Work and Emergency Response Standard (29 CFR 1910.120) which
occasions the need for this course and course manual.

The basic concept of this standard is that medical care workers and first aiders must take the
"Universal Precaution" of assuming that any blood containing fluid or person bleeding or
contaminated with blood containing fluid is positive (infected) with both viruses.

Protection involves use of personal protection such as gloves, gowns, eye shields, surgical masks,
one-way vaive rescue breather devices, training and disinfectant decontamination.

Bloodborne pathogens are pathogenic microorganisms which may be present in human blood
and can cause disease in humans. These pathogens inciude, but are not limited to hepatitis B
virus (HBV) and human immunodeficiency virus (HIV).

In order to effectively protect themselves from any hazards, workers must bave a basic
understanding of the hazard. This is particularly true of Site Supervisors and SHSC's and others
expected to administer first aid if necessary.

Completion of safety plans requires identification of and assessment of risk of exposure to
biological hazards. This program deals primarily with two forms of infection (Hepatitis B Virus
(HBV) and Human Immunodeficiency Virus (HIV)) which are of concern to workers who can
come in contact with bodily fluids associated with blood.

If Medical waste is -anticipated on a site, WESTON’s Employee Exposure Control Plan for
Hazardous Waste workers will be implemented. At a minimum WESTON’s Bloodborne
Pathogen Exposure Control Plan for first aid providers will be on site and implemented for
each project.

HEPATITIS B VIRUS

Definition - The term "hepatitis” simply means an inflammation of the liver. This condition
can be caused by a wide variety of agents, including medications, alcohol, toxic or poisonous
substances and infectious agents such as viruses. Hepatitis B, formerly known as "serum"
hepatitis, is the only form of viral hepatitis that poses a significant occupational threat in the
health care environment.

Last Revisioa: 8/17/94




Symptoms - HBV is a disease that causes liver damage, the severity of which can range from
mild or even inapparent to severe or fatal. Of the infected individuals, 6 - 10% will become
HBV carriers. Carriers are at risk of developing chronic liver disease, including active hepatitis,
cirrhosis, and primary liver cancer, and are infectious to others (USHHS and NIOSH, 1989).

Incidence - Nationwide, there are approximately 300,000 new cases of hepatitis B infection each
year and about 5,000 deaths due to this disease. In health care employees alone, there are
approximately 12,000 cases of occupational hepatitis B infection each year and more than 200

deaths.

Approximately 5 percent of the entire U.S. population, more than 12 mil.lion people, have been
infected with hepatitis B in the past. Of great concern from a transmission point of view is the

fact that nearly one half of all such cases will be subclinical.

Many individuals become carriers of this disease without knowing that they bave ever been
infected. The carrier rate is approximately 10 percent. It is estimated that, in the United States
alone, there are approximately 750,000 to 1,000,000 asymptomatic carriers of the virus. As
patients, these individuals pose as a substantial reservoir of hepatitis B infection in the health

care environment.

Sources of Infection - The hepatitis B virus has been isolated from various body fluids including
blood, semen, vaginal secretions, breast milk, saliva, and serous fluid. Within the health care
setting, however, hepatitis B is thought to be transmitted primarily by percutaneous or
permucosal exposure to contaminated blood. Such exposure usually consists of inoculation of
contaminated blood through such means as needle sticks or the splashing of blood or blood

tinged body fluids into the eyes or mouth.

Risk - There is a direct relationship between the likelihood of occupational hepatitis B infection
and the frequency of blood contact. Health care professionals such as surgeons, operating
room-staff, pathologists and emergency room personnel exhibit a very high incidence of
exposure to this virus. It is the frequency of blood contact which determines the level of risk.

PROTECTIVE MEASURES

Protective measures against hepatitis B infection include good handwashing practices and using
caution and proper technique in the handing of needles, sharps, supplies and instruments that
may be contaminated. Excellent protective treatment for or prevention of this disease is
afforded by both hepatitis B immune globulin (HBIG) and by hepatitis B vaccine. Either or
both of these should be given as soon as possible after any documented exposure to blood
(Johnson and Johnson, 1992).
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AIDS is not hereditary, but it can be congenital. In fact, vertical transmission which involves
passage of the virus from an infected woman to her unborn child, is the third major means of
transmission and accounts for the majority of cases of pediatric AIDS.

Risk - There is a common misconception that health care workers are at high risk for acquiring
HIV infection through occupational exposure. In truth, studies confirm the fact that this
supposed risk is far less than one percent. Of the thousands of health care workers in the
United States and other parts of the worid who have been exposed to HIV through patient
contact, very few have developed subsequent infection.

PROTECTIVE MEASURES

AIDS is a concern of immense proportion to the health care community. However, from an
occupational health point of view, there is little reason for undue concern regarding this virus.
Simple employment of good personal hygiene, common sense and the barrier techniques which
are discussed in this plan will serve well to prevent health care workers from contracting HIV
infection or any other serious illness in the workplace (Johnson and Johnson, 1992).
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HUMAN IMMUNODEFICIENCY VIRUS

Definition - Human Immunodeficiency Syndrome or AIDS is a severe viral disease only recently
introduced into the Untied States. AIDS severely affects the immune system and is

characterized by a multitude of opportunistic infections.

The AIDS virus (HIV or human immunodeficiency virus) is typical of most viruses in that it
cannot survive for any appreciable amount of time outside of its human host. Its presence in
the general environment is extremely unlikely and would be limited to body secretions, primarily
blood and semen. Being an unstable virus, HIV is very susceptible to a large number of
common household disinfectants. ‘

Symptoms - The outcome or manifestation of illness varies with individuals who are infected
with the virus.

Some infected persons have no disease symptoms and may not show outward signs of the
disease for many years.

Some infected persons suffer less severe symptoms than do those with diagnosed cases of AIDS.
These lesser symptoms may include loss of appetite, weight loss, fever, night sweats, skin rashes,
diarrhea, tiredness, lack of resistance to infection, and swollen lymph nodes.

AIDS is the result of the progressive destruction of a persons immune system, which is the
body’s defense against disease. This destruction allows diseases that the body can normally fight
to threaten the person’s health and life. A particularly dangerous type of pneumonia and
certain other infections often invade a body weakened by HIV. HIV can also attack the
nervous system and cause damage to the brain. This may take years to develop. The symptoms
may include memory loss, indifference, loss of coordination, partial paralysis, or mental disorder

(USHHS and NIOSH, 1989).

Incidence - Over the past decade, approximately 210,000 cases of AIDS have been reported in
the United States. In addition, there are an estimated one million individuals who have been
infected with the virus but have not yet developed the disease. It is important to remember that
these individuals are generally without symptoms yet they are carriers of the virus and thus
potentially infectious.

Sources of Infection - The various modes by which HIV can be transmitted are well defined.
Male homosexual and bisexual practices along with intravenous (IV) drug abuse are certainly
two major means of transmission. '

Although not as efficient a mode of spread, heterosexual transmission does occur, and is
increasing in incidence in several countries around the world. Comparatively fewer individuals
have contracted AIDS as the result of receiving contaminated blood or blood products. In
addition, the advent of laboratory tests to detect infection with HIV has all but eliminated any
possibility of this mode of transmission.
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1.0

ROY F. WESTON INC. - BLOODBORNE PATHOGENS
EXPOSURE CONTROL PLAN - FIRST AID PROVIDERS

Scope and Application

Eloodborne pathogens are pathogenic microorganisms which may be present in
haman blood and can canse disease in humans, These pathogens include, but are not
Eimited % bepatitis B virus (HBV) and buman immunodeficiency virus (HIV).

OSHA requires comphiance with 29 CFR 1910.1030, Occupational Expamc o
Hloodbame Pathogens Standard, where as a condition of employment, there is known
or potential exposure to bloodbomne pathogens. Amnfoc:_qnnfxnlw
may occur when an employee gives First Aid and CPR to an individual who has
materials come in contact with the employees cyes, mucous membranes, non-intact
sources of exposure are contact with infectious waste found at hazardous -waste sites,
glassware, peedies other objects which hxve been involved im imjuries to
personnel mhngm:’n;nnnm viﬂ:hlnoda'xdned_bodﬂymﬁdsnd

This Exposure Contral Pizn addresses protection of First Aid Providers. An
additional Plan deals with exposure to Bloodborne Pathogens through conmct with
Infectious Waste,

WESTON sites distant from medical fadilities, require employees o be trained to
render First Aid to comply with 29 CFR 1910.151 (b) as well as 29 CFR 1910.120
which requires provision of first aid services at hazardous waste sites. WESTON Site
Heslth & Safety Coordinators (SHSCs) and Site Supervisors are required to be
certified in First Aid and CPR.

WESTON personnel are engaged in delivery of First Aid and CPR in the pre-hospital
setting. First Aid and CPR duties are often performed in uncontrolled environments,
which, due t0 2 lack of time and other factors, do not allow for application of a
complex decision-making process to the emergency at hand.

This document serves as WESTON's Exposure Coatral Plan for First Aid Providers
and is intended to asxist personnel in making decisions concerning the use of personal
M equipment (PPE) and resuscitation equipment, as well as for
decontamination, lsbeling, containerizing and disposal procedures.




Attachment 2 Lists the First Aid and CPR sub-tasks which may be required for
SHSC's.

4.0 Methods of Compliance

‘.l

4.2

Work practice controls reduce the likelihood of exposure by altering the
mamner in which a task is performed.

While wesring gloves, avoid touching personal items, such as & comb.
anvmdmudnngymﬁcmd%&-

Mmanmgofbloodardh:mfacnmnmuhupohibmd.

o When handling sharps such as needies used for bee stings or diabetzs,
do not recap, purposely bend, break by hand, remove from disposable
syringes, or otherwise manipulste by band. As soon a possible after
use, contaminxted dmplmtohephcedmpmmepmaﬂhkpmf
contxiners until they can be disposed of. Broken glassware which may
be contaminated shafl not be picked up directly with the hands unless
gloves to protect the hands agzinst cuts are used. It is best to use -
mechanical means, such a3 a bmsh and dust pan then place
contaminated broken glass in a puncture proof/ieak proof container.




for massive arterial Beeding. W{&,ﬁzdnbuﬁﬁaﬁydn&h-

Wmtquwﬁnﬂym,cmp&ga?@pngéd& based on Kis or her
mﬁ‘ xe !ﬁmﬂﬁmw&&uyafma'mﬂhm{nw
hazard to

safety the employee or co-worizr. When this fas been made,
W#&mwl!&uﬁdd@dh to determiine afiat changes in
qur’mw#nﬂ

General work clothes (e.g.,covenalls, pants shirts or blonses) not intended to function
as protection apinnahamdmnotemﬁdaed to be PPE.

The following PPE may be required for the tasks described in Section 3.1
All PPE should be inspected prior to use. Defective PPE will not be used.

All PPE will be removed p:inrtnhvingammimted srea and secured properly
for decontamination aor proper disposal.



6.0

o

Deconmarmination uses physical ar chemical means to remove, imacuvar, ar desoy
WMG:@GMD&NMMRNW

of itting infections particies and the surface or item is rendered mfe
for handfing, me o disposal Al spills of biood and blood-cogmminted  fluids sho
be promptly cleaned up. At a minimum, if volume of fizids is large, gown, bootiss,
pos sor. hair 5 ndwmﬂbcmlfgm
area isconmminxted with potentially infectious blood, bodily fluids exc. then this area
should be marked off as contaminsted. Efforts should be made to ciean the area wp
by sboveling contents imo red bags or maing disinfectants to kill potential pathogen
(USHES and NIOSH 1989). Vishle mauwial should first be removed with
disposable towels or other approprixte means that will ensure protection against
direct contact with blood. The arez should be decontaminated wnhammm;al
ammnm«.mmmawm_wm
equipment ghould be cieaned and decomaminated with the disinfectant solution
(USHHS and NIOSH, 1989).

All PPE should be removed and contxined prior to leaving the work area.  Hands
must be washed immediately after each contact with a potentially contaminated
person or articles. Use ondinary soaps. Use wateriess disinfectants solution when

and water are not available on-site. Once aoff-site use a resroom zink for hand

S0Ip
washing.




10.0 Vaccination and Post-Exposure Evaluation and Follow-up

10.1 Vaccination
Xt is not WESTON's imtent at this time to offer Hepatitis B Vaccintion for First Aid
providers.
Bmmmsmmm%mmmv
exposure. ‘The HEIG, a preparation of immune globulin with levels of antibody
to HBV (anti-HBs), provides temporary passive protection following exposure to
HBV. Combination trestment with hepatitis B vaccine and HBIG is over 90%
effective in preventing hepatitis B following a documented exposure (Cemer of
Discase Control, 1985).
Upmmcvmﬁmdwmwxmmnm
Vaccination will be made svailable to the exposed individual(s) at no cost o the
employee. The employee will immediately be referred to WESTON's Occupational
Medical consultants for counselling and management.

10.2 Incident Reporting
Whmnunplay:emﬁmm«cm.cnpmnyu;nadmw

Injury/Exposare  Report. Reporting must comply with WESTON Operating
Procedures. ie. verbal repors- must be received by Corporate Health and Safety with
in 24 hours and written reporn within 48 hours. WESTON stindard Incident
Reports will be uwsed, but shall be ciexrly identified with the notation, "Potential

Rloodborne Pathogen Exposure® at the top of the first puge.

10.3 Post Exposure Management and Testing

Upon lesming of exposure to a source or source individual found to be positive for
HBsAg, WESTON's Medical Consultant will provide direction on case management

mmmmdumMManmwm
medical clinic or at the hospital where the victim was treated for injury. Local laws
may apply for testing source individmils in sitmations where consent cannot be
mmumxﬁmmummhmmﬁd(ug,
unconscious patient).  If the job location does not allow access to the Regional -
Oﬁamﬁwmm:mmwwmwﬂ]u
consulted for guidance. The alternate clinic/hospital must offer pretest counseling,
post test counseling and referral for trestment.




1.0 Communmication of Hazards to Empioyess

mw*:mmmmmmmmmmﬁ‘m
ndm‘ﬂw,nwmanm of the standard upon employee
for informing First Aid Providers of task modifications ar procedure

Changes which might affect occupational expasure.

112 Trining Contents

A sign-up sheet as shown in Table 5 will conmin the following infarmation:
mmmgmpbdnnﬁmmmmmddWMdﬂ*
class.

Where an accemsible copy of the regulatory text and the WESTON's Exposure
Control Plan can be found.

©  Ancxplamtion of WESTON'S exposure control plan and the means by which
employees can obtain a copy of the written plan.

0 A peoenal explamation of the epidemiology and symptoms of bloodbomne
discases.

o An explanation of the appropriste methods for recogniring tasks and other
fvities that may invalve exposure to blood and other potentially infectious

0  An expiamtion of the use and limitations of methods, that will prevent or
and PPE.

© Information on the ftypes, proper ume, location, removal, handling,
decontamination and disposal of PPE.

o An explanation of the basis for seiection of PPE.
o An cxplination of the procedure to follow if an exposure incident occurs,

including the method of reparting the incident and the medical follow-up that
will be made szvailable







i EMPLOYEE FACT SHEET

»

!EPATITIS - Hepatitis is a liver disease, initially resu]tmg in poss1b]e
.nflammation of the liver, and frequently leading to more serious conditions
ncluding cirrhosis and liver cancer. In the United States there are
approximately 300,000 new cases of Hepatitis B Virus (HBV) ‘the most

revalent form of Hepatitis, every year. While there 1is no cure for
iepatitis B, a vaccine does exist that can prevent infection. G )
- :' P

R Yy

BV is most often transmitted through breaks in the skin or mucous membranes
his usually occurs through needlesticks, human bites, or having. 1nfect10us_
material (such as blood or other body fluids) get into ex1st1ng cu;t“s or

Pz ape -
lbra51 ons. ,—:k:x-- e
-7"4' - o T

The symptoms of HBV infection are very much like a mild "flu" Imt‘xaﬂy,
here is a sense of fatigue, possible stomach pain, loss of appetute ‘and
ven nausea. As the disease continues to develop, jaundice (a.distinct
yellowing of the skin) and a darkened urine will often occur. \However
Ieop]e who are infected with HBV will often show no symptoms for sgmev t1me.
,;‘..‘.:. A
After exposure it can take 2-6 months for Hepat1t1s B to develop ‘g‘Thxs is
xtremely important, since vaccinations begun immediately after exposure to
he virus can often prevent infection. CEERRER T

UMAN IMMUNODEFICIENCY VIRUS - Human Imunodef1c1ency Virus (HIV)_".'ts' the
newest" of the major bloodborne diseases. HIV is spreading rapidly, and it
's .estimated that by the end of 1992 over two million people mxthe U S

i1l be infected.

ymptoms of HIV infection can vary, but often include:

- 0 Weakness. - 0 "Headaches.
- o Fever. ' o Diarrhea.
I o Sore Throat. 0 Other '_'flu-h‘ ke" symptoms. R
o Nausea. L | ”!m‘ R
l:owever - many - peop]e with the HIV v1rus can’ show no apparent s», iptoms -
ears after the1r mfectwn SR _,*4‘ ; e Rt g

‘n most. cases contractmg the HIV vu‘us ultmately leads to the ye op nt
f-Acquired Immunodefvcvency Syndrome (AIDS). This results in the‘ﬁreakdown
of the:immune system, so the -body does not have .the ability to. g;ght off

ther diseases. Currently no vacci nat1 on estts to prevent 1nfect‘fonoj&HIV ~

nd there is no known cure.
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ATTACHMENT "D"

SITE SPECIFIC HAZARD COMMUNICATION PROGRAM
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Location Specific Hazard Communications Program/Checklist

In order to ensure an understanding of and compliance with the Hazard Communication Standard, WESTON will utilize this checklist/document
(or similiar document) in conjunction with the WESTON Written Hazard Communications Program as a means of meeting site or location
specific requirements.

‘While responsibility for activities within this document reference the WESTON Safety Officer, it is the responsibiltiy of all personnel to effect
compliance. Responsiblities under various conditions can be found within the WESTON Written Hazard Communication Program.

To ensure that information about the dangers of all hazardous chemicals used by WESTON are known by all affected employees, the following
hazardous information program has been established. All affected personnel will participate in the hazard communication program. This written
program as well as WESTON’s Corporate Hazard Communication Program will be available for review by any employee, employee
representative, representative of OSHA, NIOSH or any affected employer/employee on a muiti-employer site.

Site or other location name/address:
Delta Shipyard/202 Industrial Blvd. Houma, Louisiana

Site/Project/Location Manager: Eric Tate

Site/Location Safety Officer: Eric Tate

List of chemicals complied, format: HASP:_ X Other:

Location of MSDS Files:
In HASP

Training Conducted by (name and date):

Indicate format of training documentation: Field Log: Other:
Client briefing conducted regarding hazard communication:

If multi-employer site, indicate name of affected companies:

Other employer(s) notified of chemicals, labelling and MSDS information:

WESTON notified of other employer’s or clients hazard communication program as necessary.

List of Hazardous Chemicals

A list of known hazardous chemicals used by WESTON personnel must be prepared and attached to this document or in a centrally identified
location with the MSDS’s. Further information on each chemical may be obtained by reviewing the appropriate MSDS’s. The list will be
arranged to enable cross reference with the MSDS file and the label on the container. The SO or location manager is responsible for ensuring
the chemical listing remains up-to-date.

Container Labeling

The WESTON Safety Officer (SO) will verify that all containers received from the chemical manufacturer, importer or distributor for use on
site will be clearly labeled.

The SO is responsible for assuring labels are placed where required and for comparing MSDS’s and other information with label information
to ensure correctness.

Material Safety Data Sheets (MSDS)

The SO is responsible for establishing and monitoring WESTON’s MSDS program for the location. The SO will make sure procedures are
developed to obtain the necessary MSDS’s and will review incoming MSDS’s for new or significant health and safety information. He/she will
see that any new information is passed on to the affected employees. If an MSDS is not received at the time of initial shipment, the SO will
call the manufacturer and have a MSDS delivered for that product in accordance with the requirements of WESTON’s Written Hazard
Communication Program.

A log for, and copies of, MSDS’s for all hazardous chemicals in use will be kept in the MSDS folder at a location known to ail site workers.

MSDS’s will be readily available to all employees during each work shift. If an MSDS is not available, immediately contact the WESTON SO
or designated alternate. When revised MSDS’s are received the SO will immediately replace the old MSDS’s.
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Employee Training and Information

The SO is responsible for the WESTON site-specific personnel training program. The SO will ensure that all program elements specified below
are supplied to all affected employees.

At the time of initial assignment for employees to the work site or whenever a new hazard is introduced into the work area employees will attend
a health and safety meeting or briefing that includes the information indicated befow.

® Hazardous chemicals present at the worksite

® Physical and health risks of the hazardous chemicals

® The signs and symptoms of overexposure

® Procedures to follow if employees are overexposed to hazardous chemicals

® Location of the MSDS file and written hazard communication program

® How to determine the presence or release of hazardous chemicals in the employees work area
® How to read labels and review MSDS’s to obtain hazard information

® Steps WESTON has taken to reduce or prevent exposure to hazardous chemicals

® How to reduce or prevent exposure to hazardous chemicals through use of controls procedures, work practices and personal protective
equipment

® Hazardous, non-routine tasks to be performed (if any)

® Chemicals within unlabled piping (if any)

Hazardous Non-Routine Tasks

‘When employees are required to perform hazardous non-routine tasks the affected employee(s) will be given information by the SO about the
hazardous chemicals he or she may utilize during such activity. This information will include specific chemical hazards, protective and safety
measures the employee can use and steps WESTON is using to reduce the hazards. These steps include, but are not limited to, ventilation,
respirators, presence of another employee and emergency procedures.

Chemicals in Unlabeled Pipes
Work activitics may be performed by employees in arcas where chemicals are transferred through unlabeled pipes. Prior to starting work in

these areas, the employee shall contact the SO at which time information as to; the chemical(s) in the pipes, potential hazards of the chemicals
or the process involved, and safety precautions which shouid be taken will be determined and presented.

Multi-Employer Worksites

It is the responsibility of the SO to provide other employers with information about hazardous chemicals imported by WESTON to which their
employees may be exposed, along with suggested safety precautions. It is also the responsibility of SO and the site manager to obtain information
about hazardous chemicals used by other employers to which WESTON employees may be exposed. WESTON’s chemical listing will be made

available to other employers as requested. MSDS’s will be availabie for viewing as necessary.

The location, format and/or procedures for accessing MSDS information must be relayed to affected employees.
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1.0 SAMPLING EQUIPMENT DECOQTAM!NATION: SOP #2006

11 SCOPE AND APPLICATION
This Standard Operating hoeuhm (SOP’) describes

of error into sampling results and for protecting the
health and safety of site personnel.

Removing or neutralizing contaminants that have
accumulated oo sampling equipment ensures
protection of personnel from permeating substances,
reduces or climinates transfer of contaminants to
clean arcas, prevents the mixing of incompatible
substances, and minimizes the likelihood of sampie
cross-contamination.

12 METHOD SUMMARY

Contaminants can be physically moved from
equipment, or deactivated by sterilization or
disinfection. Gross contaminatioa of equipment
requires  physical decontaminstion, including
abrasive and non-abrasive methods. These inciude
the use of brushes, air and wet blasting, and high-
pressure water cleaning, followed by a wash/rinse
process using appropriate cicaning solutions. Use
of a solwnt rinse is scquired whea organic
contamination is present.

13 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

This section is not applicable to this SOP.

1.4 INTERFERENCES AND
POTENTIAL PROBLEMS

® The use of distilled/deionized water
commonly awilable from commercal
vendors may be acceptable for
decontamination of sampling equipment

1.5

® @ 9 & 6 o ¢ ¢ &

provided that it has been werified by
laboratory analysis to be analyte free,

Andsudmmilmdnthe

decontamination sequence pose the bealth
and safety risks of immhalation or skin

contact, and raise shipping comceras ol
permeation or degradation.

The site work plan must address disposal
of the spent decontamination solutions.

Several procedures can be established to
minimize coantact with waste and the
potential for contamination. For exampie:

- Stress work  practices  that
minimize contact with lnnldons

substances.

. Use remote samplin;. handling,
and container-opening techniques
when appropriate.

- Cower monitoring and sampling
equipment with protective material
1o minimize cont;miwion.

Use disposable outer garments
and disposable sampling

cquipment when appropriate.

EQUIPMENT/APPARATUS

appropriate personal protective clothing
non-phosphate detergent

sciected solvents

long-handied brushes

drop cloths/plastic sheeting

trash container

paper towels

galvanized tubs or buckets

tap water

e




distilied /deionized water
metal/plastic containers for storage and
disposal of contaminated wash solutions
® pressurized sprayers for tap and
deionired/distilled water
sprayers for solvents
trash bags
aluminum foil
safety glasses or splash shield
emergency eyewash bottie

1.6 REAGENTS

There wre po reagents used in this procedure aside
from the actual decostamination soiutions and
solvents. In general, the following sobvents are
utilized for decontamination purposes:

10% aitric acd®

acetone (pesticide grade)®
hexane (pesticide grade)™®
methanol

) Only if sample is to be analyzed for trace metals.
@ Only if sample is to be analyzed for organics.

1.7 PROCEDURES

As part of the health and safety plan, develop and
set up a decontamination plan before any personnel
or equipment enter the areas of potential exposure.
The ecquipment decontamination plan should
include:

® the number, location, and layout of
- -decontamination stations

®  which decontamination apparatus is needed
* the appropriate decontamination methods

* methods for disposal of contaminated
clothing, apparatus, and solutions

1.731 Decontamination Methods

All personnel, samples, and equipment leaving the
contaminated area of a site must be
dccontaminated. Various decontamination methods
will cither physically remowe contaminants,
inactivaic  contaminants by disinfection or
sterilization, or do both.

lnmuynscs.mconummuon"' can be removed
by pbysical means. The physical decoatamination

techniques appropriate for eq.uipnent

Abrasive Cleaning Methods

Abrasive cicaning methods work byrnbbn;ud
wwin‘ulythemphyuoft_hemhem
the contaminant. The following abrasive methods
are svailable:

surface cieancd, as well as the pressure of
air, the time of application, and the angle
at which the abrasive wihsthesurface.

large amounts of waste.

e Wet Blasting: Wabhndeamn;.. ing, also
used to-clean large equipmest, imvohves use
of a suspended fine abrasive delivered by
compressed air to the contaminated arca.
The amount of materials removed can be
carcfully controlled by using wery fine
abrasives. This method generates a large
amount of waste.

Non-Abrasive Cleaning Methods

Non-abrasive cicaning methods work by forcing the
contaminant off of a surfacc with pressure. In
general, less of the equipment surface is ‘ﬂ:moved
using non-abrasive methods. The following non-
abrasive mcthods are availabie:




¢ High-Pressure Water:  This method
consists of a high-pressure pump, an
operator-controlled directional nozzie, and
a high pressure bose. Operating pressure
mﬂymﬁm”wﬁmm
(amm) which relates to flow rates of 20 to
140 liters per minute.

* Ulra-High-Pressure Water:  This system
produces a pressurized water jet (from
1000 to 4000 atm). The ukra-high-
presswre  spray removes  tightly-adbered
surface film. The water welocity ranges
from 500 m/sec (1,000 atm) to 900 m/sec
(4,000 atm). Additives can enbance the
method This method is aot applicable for
hand-beld sampling equipment.

Disinfection/Rinse Methods

* Disinfectico: Disin arc s ical
means of inactivating infectious agents.

o Sterilization: Standard  sterilizati
methods involve hesting the equipment.
Sterilization is impractical for large
equipment.

® Rinsing Rinsing removes contaminants

through dilution, physical attraction, and
solubilization.

1.7.2 Fleld Sampling Equipment
Cleaning Procedures

Solvent rinses are not necessarily required whee
OTganics are not 3 contaminant of concern and may
be climinated from the sequence specified below.
Similarly, nnudnnsennotreqm:ednfualm
does not include inorganics.

L Where applicable, follow physical removal
procedures specified in section 171

2. Wash cquipment with a non-phosphate
detergent solution.

3. Rinse with tap water.

4. Rinse with distilled/deionized water.

5. Rinse with 10% sitric acid if the sampie will be
analyzed for trace organics.

6~ Rinse with discilled/deionized wate:.

7. Use s sohent rinse (pesticide grade) if the
sampic will be analyzed for organics.

8 Air dry the equipment completely.
9. Rinsc again with distilled/deionized water.

“Selection of the sobent for use in the

decontamination process is based on the
cootaminants present at the site. Use of a sohent

is required whea organic contamination is preseat
on-site. Typical solvents used for remowl- of
organic contaminants include acctone, hexane, or
water. An acid rinse step is required if metals are
mmnap‘mhrmlnm
is not present st the site, the mime-step
decontaminatios procedure listed abowe may be
modified for site specificity. Tbe decontamination
solvent used should aot be amoog the contaminants
of concern st the site.

Table 1 lists sobvent rinses which .mlyhelaqmmd'
solvent rinse, the equipment should be air dried and
rinsed with distilled/deionized water.

Smpﬁngeqnipmmmamqui:uthemolphfﬁc
tubing should be disassemblcd and the tubing
of sampling and betweea sampling locations.

1.8 CALCULATIONS

This section is not applicabie to this SOP.

1.9 QUALITY ASSURANCE/
QUALITY CONTROL

One type of quality control sample specific to the
field decontamination process is the rinsate blank.
The rinsate blank provides mfm oo the
effectiveness of the decontamination process
empioyed in the ficld. When used in conjunction
withﬁe.ldbhnksmduipbhnh.lﬁnmebhnk.an
detect contamination during sample bandling,
storage and sample transportation to the laboratory.
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Table 1: Recommended Solvent Rinse for Soluble Contaminants

SOLVENT

SOLUBLE CONTAMINANTS

Water

Low-chain hydrocarbons

Inorgani~ compounds

Salts

Some organic acids and other polar compounds

Dilute Acids

Basic (caustic) compounds
Amines
Hydrazines

Dilute Bases — for example, detergent
and soap

Metals

Acidic compounds

Phenol

Thiols

Some nitro and sulfonic compounds

! Organic Solvents!" - for example,
aicohols, ethers, ketones, aromatics,
straight-chain alkanes (e.g., hexane), and
common petroleum products (e.g., fuel,
wil, kerosene)

Nonpolar compounds (e.g., some organic compounds)

. WARNING: Some organic solvents can permeatc and/or degrade protective clothing.

A rinsate blank consists of a sample of anaivic-free
(ic, deionized) water which is passed over and
through a field decontaminated sampling device and
placcd in a clcan sample container.

Rinsatc blanks should be run for all parameters of
interest at 2 rate of 1 per 20 for each paramcter,
cwen il samples are not shipped that day. Rinsate
blanks arc not rcquired if dedicated sampling
cquipment ts uscd.

110 DATA VALIDATION

This scction is not applicable to this SOP.

111 HEALTH AND SAFETY

When working with potentially hazardous matcrials,
follow US. EPA, OSHA and specific heaith and
salcty procedures.

Dcecontamination can posc hazards under certain
crcumstances even though performed to protcct

health and safcty. Hazardous substances may be
incompatible with decontamination methods. For
example, the decontamination solution or sohent
may rcact with contaminants to produce heat,
cxplosion, or toxic products. Decoatamination
mcthods may be incompatible with clothing or
cquipment: some solvents can permeate or deglrade
protectine clothing. Also, dccontamination solutions
and soivents may pose a dircct health hazard to
workers through inhalation or skin contact, or if
thcy combust.

The dccontamination solutions and solvents must be
determined to bc compatible before use. Any
mcthod that pcrmeates. degrades, or damages
personal protective cquipment should aot be used.
If dccontamination mcthods pose a direct health
hazard, mcasurcs should be taken to protect
personncl or the methods should be modificd 1o
climmatc the hazard.



2.0 SOIL SAMPLING. SOP #2012

2.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to describe the procedures for collecting
representative soil szmples. Analysis of soil samples
may determine whether concentrations of specific
soil pollutants exceed established action levels, or if
the concentrations of soil pollutants present a risk
to public health, weifare, or the environment.

22 METHOD SUMMARY

Soil samples may be collected using a variety of
methods and equipment. The methods and
cquipment used are dependent on the depeh of the
desired sampie, the type of sampie required
(disturbed versus undisturbed), and the type of soil.
Neas-surface soils may be casily sampled using a
spade, trowel, and scoop. Sampling at greater
depths may be performed using 2 hand auger, a
trier, a split-spoon, or, if required, a backhoe.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Chemical preservation of solids is not generally
recommended. Refrigeration to 4°C, supplemented
by a minimal bolding time, is usually the b-st
approach.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems associated with soil sampling. These
include cross-contamination of samples and
improper sample collection. Cross-contamination
problems can be eliminated or minimized through
the use of dedicated sampling equipment. If this is
not possible or practical, then decontamination of
sampling equipment is necessary. Improper sampie
collection can iovolve using contaminated
equipment, disturbance of the matrix resulting in
compaction of the sample, or inadequate
bomogenization of the samples where required,

resulting in variable, non-representative results.

2.5 EQUIPMENT/APFARATUS

sampling plan

maps/plot plan

safety cquipment, as specified in the hahh
and safety plan

compass

tape measure

survey stakes or flags

camera and film

stainless steel, plastic, or other appropriate
homogenization bucket or bowl
1-quant mason jars w/Teflon liners
Ziploc plastic bags

logbook

labels

chain of custody forms and scais
field data sheets

cooler(s)

ice

decontamination supplies/equipment
canvas or plastic sheet

spade or shovel

spatula

SCoop

plastic or stainless steel spoons
trowel

continuous flight (screw) auger
bucket auger

post hole auger

extension rods

T-bandle

sampling tricr

thin-wall tube sampler

Vehimeyer soil sampier outfit

- tubes

- points

- drive head

- drop hammer

- puller jack and grip

s backhoe

2.6 REAGENTS

Reagents are not used for the preservation of soil
sampies. Decontamination solutions are specified in



ERT SOP #2006, Sampling Equipment
Decontamination.

27 PROCEDURES
2.7.1 Preparation

L Determine the extent of the sampling effort, the
sampling methods 1o be employed, and which

2 Obtain necessary sampling and monitoring
equipment.

3. Decootaminate or preclean equipment, and
casure that it is in working order.

4. Prepare schedules, and coordinate with staff,
client, and regulatory agencics, if appropriate.

5. Perform a general site survey prior to site eatry
in accordance with the site-specific heaith and
safety plan.

6. Use stakes, buoys, or flagging to identify and
mark all sampling locations. Coasider specific
site factors, including exteat and nature of
contaminant, when sclecting sample locatioa. If
required, the proposed locations may be
adjusted based om site access, property
boundaries, and surface obstructions. All
staked locations will be utility-cieared by the
property owner prior 1o soil sampling.

2.7.2 Sample Colleciion

Surtace Soil Samples

Coliect sampies from ncar-surface soil with tools
such as spades, shovels, and scoops. Surface
matcrial can be removed to the required depth with
this equipment, then a stainiess sicel or plastic
scoop can be used to collect the sample.

This method can be used in most soil types but is
limited to sampling near surface arcas. Accurate,
representative samples can be collected with this
procedure depending oo the care and precision
demonstrated by the sampling team member. The
use of a flat, pointed mason trowel to cut a block of
the desired soil can be helpful whea undisturbed
profiles are required. A stainless steel scoop, lab
spoon, or plastic spoon will suffice in most other

" applications. Avoid the usc of devices plated with

chrome or other materials. Plating is particularly
commoe with garden impiemeats such as potting

‘trowels.

Follow thesc procedures to colleat surface soil
samples.

1. Carefully remove the top layer of sail or debris
to the desired sample depth with a pre-<cleaned
spade.

2. Using a pre-cleaned, stainless steel scoop,
plastic spooa, or trowel, remove and discard a
thin lsyer of soil from the ares which came in
cootact with the spade.

3. If volatile organic analysis is to be performed,
transfer a portion of the sample directly into an
appropriate, labeled sample contamer(s) with a
stainless steel lab spoon, plastic lab spooa, or
cquivaleat and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic,c, or other appropriate
bomogenization container, and six thoroughly
to obtain a homogenous sampile Jeprescatative
of the entire sampling interval. Then, either
piace the sample into an approgeiste, labeled
container(s) and secure the cap(s) tightly; or, if
composite samples are (o be collected, place 2
sample from another sampling istesval into the
When compositing is complete, place the
sample into appropriate, labeled container(s)
and sccure the cap(s) tightly.

Sampling at Depth with Augers and Thin-
Wall Tube Samplers

This system coasists of an auger, a serics of
extensions, a “T" bandic, and a dnn-wnll tube
sampler (Appendix A, Figure 1). ‘l‘henwunse.d
to bore a bole to a desired sampling deptt:, and is
then withdrawn. The sample mm eollect. z
directly from the auger. If a core e is to |

collected, the auger tip is then replaced with a thin-
wall tube sampler. The system is thea lowered
down the borehole, and driven into the soil at the
completion depth. The system is withdrswn and the
core coliected from the thin-wall tube sampler.

Several types of augers arc available. These
include: bucket, continuous flight (screw), .and
posthole augers. Bucket augers are better for direct



sampic recovery since they provide a large voiume
of sample in a short time. Whea contimuous flight
augers are used, the sampie can be colleced
directly froem the flights, which are usually at 5-feet
satisfactory for wse whes a composite of the
complete soil column is desired. Posthole angers
have fimited utility for sampie collection as they are
&dpedmuw&rmmed.mpy

Follow these procedures for collecting soil samples
with the suger and a thin-wall tube sampler.

1. Atiach the auger bit to a drill rod extension,
and ¢:tach the “T" bandle to the drill rod.

2 Clear the area 10 be sampled of any surface
debris (cg. twigs, rocks, litter). It may be
advisable to remove the first 3 to 6 inches of
surface soil for an area approximately 6 inches
in radius around the drilling location.

3. Begin augering, periodically removing and
depositing accumulated soils ooto a plastic
sheet spread pear the bole. This prevents
accidental brushing of loose material back down
the borchole whea removing the auger or
adding drill rods. It also facilitates refilling the
bole, and avoids possible contamination of the
surrounding area.

4. After reaching the desired depth, slowly and
carefully remove the auger from boring. When
sampling directly from the avger, collect sampie
after the auger is removed from boring and
proceed to Step 10,

s. Remove auger tip from drill rods and replace
with a pre-clcaned thin-wall tube sampier.
Install proper cutting tip.

6. Carefully lower the tube sampler down the
borebole. Gradually force the tube sampler
into the soil. Care should be taken to avoid
scraping the borehole sides. Avoid hammering
the drill rods to facilitate coring as the
vibrations may cause the boring walls to
collapse.

7. Remove the tube sampler, and unscrew the drill
rods.

8. Remove the cutting tip and the core from the
device.

9. Discard the top of the core (approximately 1

inch), as this represents material ecollected
before penetration of the layer of cooeern.
labeied sampic cootainer(s). Sampie
bhomogenization is not required.

10. If volatile organic analysis is 10 be performed,
transfer 3 portion of the sample directly into an
appropriste, labeled sample container(s) with 8
stainless steel lab spoon, plastic kb spoon, or
equivalent and secure the cap(s) tightly. Place
the remainder of the sample into a stainless
steel, plastic, or ou::; appropriate
homogeaization container, and mix thoroughly
to obtain a homogenous sampie reprasentative
of the entire sampling interval. Thea, either
place the sampie into an approgiiate, labeled
container(s) and secure the cap(s) tightly; or, if
composite samples are 1o be collected, place 2
sample from anather sampling interval into the
Whea compositing is complete, placs the
sample into the appropriste, labeled
container(s) and secure the cap(s) tightly.

11. If another sample is to be collected in the same

bole, but at a greater depth, reattach the auger
bit to the drill and assembly, and follow steps

3 through 11, making surc to decontaminate
the auger and tube sampler betwesn samples.

12. Abandos the bole according to applicable state
reguiations.  Generally, shallow boles can
simply be backfilled with the removed soil
material.

Sampling at Depth with a Trier

The system consists of a tricr, and 8 “T handle.
The auger is driven into the soil 1o be sampled and
used to extract a core sample from the appropriate
depth.

Follow these procedures to collect soil samples with
3 sampling trier.

1. Insert the trier (Appendix A, Figure 2) into the
material to be sampled at a 0° to 457 angle
from borizontal. This oricntation minimizes
the spillage of sample.

2. Rotate the trier once or twice to cut a core of
material.
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2.0 SURFACE WATER SAMPLING: SOP #2013

2.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) is
applicable to the collection of representative liquid
samples, both aqueous and nonagqueous from
streams, rivers, lakes, poads, lagoons, and surface
impoundments. It includes samples coliected from
depth, as well as samples collected from the surface.

22 METHOD SUMMARY

Sampling situations vary widely and therefore no
universal sampling procedure can be recommended.

However, sampling of both aqueous and noao-
aqueous Liquids from the above mentiooed sources
is generally accomplished through the use of one of
the following samplers or techniques:

Kemmerer bottle
bacon bomb sampler
dip sampler

direct method

These sampling techniques will allow for the
collection of representative samples from the
majority of surface waters and impoundments
cocountered.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Once samples have been collected, follow these
procedures:

1 Transfer the sampie(s) into suitable labeled
sample containers.

2. Preserve the sample if appropriate, or use pre-
preserved sample bottles.

3. Cap the container, put it in a Ziploc plastic bag
and place it on ice in a cooler.

4. Record all pertinent data in the site logbook
and on a ficld data sheet. .

5. Complete the chain of custody form.

6 Anach custody scals to the cooler prior to
shipment.

7. Decontaminate all sampling equipment prior to
the collection of additional samples.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems with surface water sampling. These -
inciode cross-contamination of samples and
improper sampie collection.

e Cross-contamination problems can be
climinated or minimized through the use of
dedicated sampling equipmeat. If this is
not possible or practical, then
decontamination of sampling equipment is
necessary.  Refer to ERT SOP #2006,
Sampling Equipment Decontamirnation.

e Improper sample collection can involve
using contaminated equipment, disturbance
of the stream or impoundment substrate,
and sampling in an obviously disturbed
area.

Follmngpropcrdwommmnmptoeedmmd
minimizing disturbance of the sample site will
climinate these problems.

2.5 EQUIPMENT/APPARATUS

Equipment peeded for collection of surface water
samples includes:

Kemmerer bottles

bacon bomb sampler

dip sampler

line and messengers

sample bottle preservatives

Ziploc bags

ice

cooler(s)

chain of custody forms, ficld data sheets
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1. Using a properly decontaminated Kemmerer
bottle, set the sampling device so that the
sampling end picces are pulled away from the
sampling tube, allowing the substance to be
sampied to pass through this tube.

2 Lower the pre-sct sampling device to the
preduunmeddcpth. Avoid botiom

3. When the Kemmerer bottle is at the required
depth, send down the messenger, closing the
sampling device.

4. Retrieve the sampler and discharge the first 10
to 20 mL to clear any potential coatamination
oo the vaive. Transfer the sampie to the
appropriate sampie container.

Bacon Bomb Sampier

A bacon bomb sampler (Figure 2, Appeadix A) may
be used in similar situations to those outlined for

1 Lower the bacon bomb sampler carefully to the
desired depth, allowing the Line for the trigger
to remain slack at all times. When the desired
depth is reached, pull the trigger hine until taut.

2 Rclease the trigger fine and retrieve the
sampler,

3. Transfer the sample to the appropriate sampie
container by pulling the trigger.

Dip Sampler

A dip sampler (Figure 3, Appendix A) is useful for
situations where a sampie is to be recovered from
an outfall pipe or along a lagoon bank where direct
access is limited. The long handle on such a device
allows access from a discrete location. Sampling
procedures are as follows:

1. Assemble the device in accordance with the
manufacturer’s instructions.

2. Extend the device to the sample location and
collect the sampie.

3. Retricve the sampler and transfer the sampie to

Direct Method

For streams, rivers, lakes, and other surface waters,
the direct method may be utilized to collect water
samples from the surface. This method is not to be

uscd for sampling lagoons or other impoundments
whuemawuhmmmumam

Using adequate protective clothing, sccess the

- sampling station by appropriatc means. For shallow

stream statior . collect the sample under the water
The container must be upstream of the collectos.
Avoid disturbing the substrate. For lakes and other
mponndnmaoﬂnathcmplcmdathem
surface avoiding surface debris and the boat wake.

When using the direct method, do not use pre-
pumedsmphboﬁbnlhceoﬂe&uuﬂhod
may dihite the coocentration of prua'vmve

2.8 CALCULATIONS
This section is not applicable to this SOP.

29 QUALITY ASSURANCE/
QUALITY CONTROL

nmmnospeaﬁcthxymm
which apply to the unplemulmm of these
procedures.  However, the following general
QA/QC procedures apply:

o All data must be documented on ficld data
sheets or within site logbooks.

. Anmnmmummnnbeopanedn

supplied by the manufacturer, ualess
otherwise specified in the work plan.
Equipment checkout and clibration
activitiecs must occur prior to
sampling/opcration and they must be
documented.

2.10 DATA VALIDATION

This section is not applicable to this SOP.



3.0 SEDIMENT SAMPLING: SOP #2016

3.1 SCOPE AND APPLICATION

Forthcpnrposuoflhnproecdnte.sedmmsm
thosc mineral and organic materials situated
bencath an aqueous layer. The aqueous layer may
be cither static, as in lakes, ponds, or other
impoundments or flowing, as in rivers and streams.

32 METHOD SUMMARY

Sediment samples may be recovered using a variety
of methods and equipment, depending on the depth
of the aqueous layer, the portion of the sediment
profile required (surface versus subsurface), the
type of sample required (disturbed versus
undisturbed) and the sediment type.

Sediment is collected from beneath an aqueous
layer either directly, using a hand-held device such
as a shovel, trowel, or auger, or indirectly using a
remotely activated device such as an Ekman or
Ponar dredge. Following collection, the sediment is
placed into a container constructed of imert
material, homogenized, and transferred to the
appropriate sample containers. The hamogenization
procedure should not be used if sample analysis
includes volatii: organicy.

3.3

SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Chemical preservation of solids is generally
pot recommended. Cooling is usnally the
best approach, supplemented by the
appropriate bolding time,

Wide-mouth glass containers with Teflon-
Ined caps arc utilized for scdiment
samples. The sample volume is a function
of the analytical requirements and will be
specified in the work plan.

Transfer sediment from the sample
collection device to an approprisic sample
container using a stainicss steel or plastic
lab spoon or equivalent. If composite
samples are collected, place the sediment
sample in a stainless steel, plastic or other
appropriate compositioa (eg: Tefloa)
bucket, and mix thoroughly 10 obtain a
homogencous sample represeatative of the
eatire sampling intcrval. Thea place the
sedimeat sample into labeled containers.

Samples for volatile organic analysis must
be collected directly from the bucket,
before mixing the sample, to minimize loss
due to volatilization of contaminants.

All sampling devices shounid be
decontaminated, thea wrapped in
aluminum foil. The sampler should remain
in this wrapping until it is nceded. Each
sampler should be used for only one
sample. Dedicated samplers for sediment
samples may be impractical due to the
large number of scdiment samples which
may be required and the cost of the
sampler. In this case, samplers should be
cleaned in the field wusing the
decontamination procedure described in
ERT SOP# 2006, Samphng Equipment
Decontamination.




" toois such as spades, shovels, and scoops. Surface

matenal can be removed to the required depth;
thea a stainiess steel or plastic scoop should be used
to collect the sample.

This method can be used to collect consolidated
scdiments but is limited somewhat by the depth of
the aqueous layer. Accurate, representative sampics
cia be collected with this depending on
the care and precision demonstrated by the sample

tcam member. A stainless steel or plastic scoop or

lab spooa will suffice in most applications. Care
should be exercised to avoid the vse of devices
plated with chrome or other materials. Plating is
particularly commoan with garden trowels.

Follow these procedures to collect sediment samples
with a scoop or trowek:

1. Using a precleancd stainless steel scoop or
trowel, remove the desired thicimess of
sediment from the sampling area.

2 Transfer the sample into an appropriate sample
or bomogenization containes,

Sampling Surface Sediments with a Thin-
Wall Tube Auger From Beneath a Shallow
Aqueous Layer

This system conmsists of an auger, a scries of
mcnsxonrods.anda'!‘hndle(wcﬁgm4
Appendix A). The auger is driven into the sediment
and used to extract a core. A sample of the core is

taken from the appropriate depth.

Use the following proccdure to collect sediment
samples with a thin-walled auger:

L Insert the auger into the material to be sampled
uaU’todS'mglcfromvcniuL This
oricatation minimizes spillage of the sample
from the sampler. Extraction of samples may
require tilting of the sampler.

2 Rotate the auger once or twice to cut a core of
material

3. Slowly withdraw the auger, making sure that the
slot is facing npward.

4. An acctate core may be inserted into the auger
prior to sampling if characeristics of the
sedimeats or body of water warrant. By using

11

this technique, an intact core can be extracted.

S. Transfer the sampie into an appropriate sampie
or homogenization container,

Sampling Deep Sediments with
Augers and Thin-Wall Tube Samplers
From Beneath a Shallow Aqueous Layer

§
:
;
;
]
g
t

the aqueous layer.

more for their ability to cut through fibrous, rooted,

swampy arcas.

Follow these procedures to collect sediment samples
with a hand auger:

1 Artach the auger bit to a drill extension rod,
then attach the “T" handle to the drill exteasion
rod.

2  Clear the arca to bec sampled of any surface
debris.

3. Begin augering periodically removing any
accumulated sedimeat from the auger bucket.

4. After rcaching the desired depth, slowly and
carefully remove the auger from boring
(When sampling dircctly from the auger, collect
sample after the auger is removed from boring
and proceed to Step 10.)

5. Remove auger tip from drill rods and replace
with a precleaned thin-wall tube sampler.
Install proper cutting Lip.

6. Carcfully lower tube sampler down borehole.
Gradually force tube sampler into sediment.



subsurface sediments. It consists of a coring device,
handle, and acetate core utilized in the following
procedure:

1 Assemble the coring device by inserting the
acetate core mnto the sampling tube.

19

Insert the “eggshell® check valve mechanisms
mto the tip of the samphng tube with the
convex surface positioned inside the acetate
core.

3. Screw the coring point onto the tip of the
sampling tube.

4. Saew the handle onto the upper end of the
tampling tube and add extension rods as
needed.

5. Place the sampler in a perpendicular position
on the material to be sampled.

6. This sampler may be used with ecither a drive
hammer for firm consolidated sediments, or a
“T" bandle for soft sediments. If the T handle
is used, place downward pressure on the device
until the desired depth is reached. Rotate the
sampler to shear off the core of the bottom,
retricve the device and proceed to Step 1.

7. If the drive har:mer is selected, insert the
tapcred handle (drive head) of the drive
bammer through the drive head.

8. With left hand holding the tube, drive the
sampier into the material to the desired depth.
Do not drive the tube further than the tip of
the hammer's guide.

9. Record the leagth of the tube that penetrated
the sample material, and the number of blows
required to obtain this depth.

10. Remove the drive hammer and fit the keyhole-
like opening on the flat side of the hammer
onto the drive head. In this position, the
bammer serves as a handle for the sampler.

11. Rotate the sampler at least two revolutions to
shear off the sample at the bottom.

12 powcr the sampler bandle (hammer) until it
just clears the two car-iike protrusions on the
drive head, and rotate about 90°.

13. Withdraw the sampier by pulling the handie

(hammer) upwards and dislodging the hammer
from the sampler.

14. Unscrew the coring point and remove the
‘eggshell’ check valve.

15. Shde the acetate core out of the sampier tube.
The acctate core may be capped at both ends.
The sample may be used in this fashion, or the
contents transferred to a stainless steel or
plastic bucket and mixed thoroughly to obtain
a bomogeneous sampic representative of the

16. Samples for volatile organic analysis must be
collected directly from the bucket before mixing
the sampic t0 minimize volatilization of
contaminants.

3.8 CALCULATIONS

This section is not applicable to this SOP.

3.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are po specific quality assurance activities
which apply to the impicmentation of these
procedures. However, the following QA/QC
procedures apply:

1 Al data must be documented on ficld data
sheczsorwithinsitclogbo_oks.

2 Al instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless otherwise
specificd in the work plan.  Equipment
checkout and calibration activitics must ocaur
prior to sampling/operation, and they must be
documented.

3.10 DATA VALIDATION

This section is not applicable to this SOP.



Figure 4: Sampling Auger
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2.0 GROUNDWATER WELL SAMPLING: SOP #2007

21 SCOPE AND APPLICATION

The objective of this Standard Operating Procedure
(SOP) s to provide general reference information
on sampling of groundwater wells, This guideline is
primarily concerned with the collection of water
samples from the samurated zone of the subsurface.
Every effort must be made to ensure that the
sample is representative of the particular zone of
water being sampled. These procedures are
designed to be used in conjunction with analyses for
the most commoa types of groundwater
contaminants (¢.g., volatile and semi-volatile i
compounds, pesticides, metals, biologicai
parameters).

22 METHOD SUMMARY

Prior to sampling a monitoring well, the well must
be purged. This may be done with a number of
instruments. The most common of these are the
bailer, submersible pump, non-gas contact bladder
pump and incrtia pump. At a minimum, three well
volumes should be purged, if possible. Equipment
must be decontaminated prior to use and between
wells. Once purging is completed and the correct
laboratory-cleaned sample containers have been
prepared, sampling may procced. Sampling may be
conducted with any of the above instruments, and
nced not be the same as the device used for
purging. Care should be taken when choosing the
sampling device as some will affect the integrity of
the sample. Sampling equipment must also be
decontaminated.  Sampling should occur in a
progression from the least to most contaminated
well, if this information is known.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

The type of analysis for which a sample is being
collected determines the type of bottle, preservative,
holding time, and filtering requirements. Samples
should be collected directly from the sampling
device into appropriate laboratory-cleaned
containers. Check that a Teflon liner is present in

the cap, if required. Attach a sampie identification
label. Compiete a ficld data sheet, a chain of
cnnodyfm'mandrecordallpemncmhumthe

site logbook.

- Sampies shall be appropriately preserved, labelled,

logged, and placed in a cooler to be maintained at
4°C. Samples must be shipped well before the
bolding time is over and ideally should be shipped
within 24 hours of sampiec collection. It is
imperative that these samples be shipped or
delivered daily to the anaiytical laboratory in order
to maximize the time available for the laboratory to
perform the analysis. The bottles should be shipped
with adequate packing and cooling to easure that
they arrive intact.

Certain conditions may requirc special bandling
techniques. For cxample, nunnmofample_for
wlatile organic (VOA) analysis with sodium
thiosulfate preservative is required if there is
residual chlorine in the water (such as public water
mpply)thncomdauseﬁeend:alchhlmmn
and change the identity of the original contaminants.
Howewver, sodium thiosulfate should not be used if
chlorine is not preseat in the water. Special
requircments must be determined prict to
conducting ficldwork.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

2.41 General

The primary goal of groundwater sampling is to
obtain a representative sampie of the groundwater
body. Analysis can be compromised by ficld
personnel in two primary ways: (1) uhng an
unrepresentative  sample, or (2) by incorrect
handling of the sampie. There arc numerous ways
of introducing foreign contaminants into a sample,
and these must be awoided by following strict
sampling procedures and only utilizing trained field

personnel.

2.4.2 Purging

In a non-pumpmg well, there will be little or no
vertical mixing of the water, and stratification will



occur. The well water in the screened section will
mix with the groundwater duc to normal flow
patterns, but the well water abow the screened
section will remain isolated, become stagnant and
lack the VOAs representative of the groundwater.
Sampling personnel should realize that stagnant
water may contain foreign material inadvertently or
deliberately introduced from the surface, resulting
in an unrepreseatatie sample. To safeguard
against collecting noarepresentative stagnant water,
follow these guidelines during sampling:

® As a general rule, all monitoring wells
should be pumped or bailed prior to
sampling. Purge water should be
containerized on site or handled as
specified in the site-specuic project plan.
Evacuation of a minimum of one volume of
water in the well casing, and preferably
three to five volumes, is recommended for
a represeatative sampie. In a high-yielding
ground water formation and where there is
no stagnant water in the well above the
screened  section,  evacuation  prior o
sample withdrawal is not as critical
Howewer, in all cases where the moaitoning
data is to be used for enforcemeant actions,
evacuation is recommended.

*  For wells that can be pumped or bailed to
dryncss with the equipment being used, the
well should be evacuated and allowed to
recover prior to sampie withdrawal. If the
recovery rate is fairly rapid and the
schedule allows, evacuation of more than
onc volume of water is preferred. If
recovery is slow, sampie the weil upon
recovery after one evacuation.

* A nonrepresentative sample can aiso result
from excessive pre-pumping of the
monitoring well  Stratification of the
leachate concentration in the groundwater
formation may occur, or heavier-than-water
compounds may sink to the lower portions
of the aquifer. Excessive pumping can
dilute or increase the contaminant
concentrations from what is representative
of the sampling point of interest.

2.4.3 Materials

Samplers and evacuation equipment (bladders,
pumps, bailers, tubing, ctc.) shouid be limited to

those made with stainless stecl, Teflon, and glass in

.--areas where concentrations arc expected o be at or

near the detection limit. The tendency of organics
to leach into and out of many materials make the
selection of materials critical for trace analyses.
The use of plastics, such as PVC or polycthyiene,
should be awoided when analyzing for organics.
Howewer, PVC may be used for evacuation
cquipment as it will not come in contact with the
sample.

Table20npage7disamthcadnmuud>
disadvantages of certain equipment.

2.5 EQUIPMENT/APPARATUS

2.51 General

e water lewel indicator

- clectric sounder

- steel tape

- transducer

- reflection sounder

- airline

depth sounder

appropriate keys for well cap locks
stecl brush

HNU or OVA (whichewer is most
appropriate)

logbook

calculator

ficld data sheets

chain of custody forms

forms and scais

sample containers

Engineer’s rule

sharp knife (locking blade)

tool bax (to include at least: screwdrivers,
pliers, hacksaw, hammer, flashiight,
adjustable wrench)

leather work gloves

appropriatc heaith and safety gear
5-gallon pail

plastic sheeting

shipping containers

packing matenals

bolt cutters

leloc plastic bags

containers for cvacuation of liquids
decontamination solutions

tap water

non-phosphate soap

several brushes



Table 2: Advantages and Disadvantages
of Various Groundwater Sampiing Devices

® Rapid method for purging relatively shallow
wells

Device Advantages Disadvantages
_— ]
Bailer ® The only practical limitations are size and e Time consuming, cspecially for large wells
materials ¢ Transfer of sample may causc acration
® No power source needed
¢ Portable
¢ Inexpensive; it can be dedicated and bung in a
well reduqng the chances of cross-
contamination
¢ Minimal outgassing of volatile organics while
sample is in bailer
® Readily svailable
¢ Removes stagnant water first
¢ Rapid, simple method for removing small
{ volumes of purge water
Submersible ® Portable; can be used on an unlimited number ¢ Potential for cffcets on analysis of trace
Pump of wells organics :
* Relatively high pumping rate (dependeat on ¢ Heavy and cumbersome, particularly in
depth and size of pump) deeper wells
¢ Generally very reliable; does not require e Expcasive
priming : ¢ Power source nceded
e Susceptible to damage from silt or sediment
-—— o Impractical in low yielding or shallow wells
Non-Gas Contact | ® Maintains integrity of sample o Difficuit to clcan although dedicated tubing
Bladder Pump e Easy to use and bladder may be used
e Only uscful to approximately 100 feet in
depth
o Supply of gas for operation (bottied gas
and/or compressor) is dificuit to obtain
and is cumbersome
Suction Pump * Portable, inexpensive, and readily available e Only uscful to approximately 25 feet or less
in depth
® Vacuum can cause loss of dissolved gases
and wolatile organics
¢ Pump must be primed and vacuum is oftcn
difficult to maintain
e May cause pH modification
Ineria Pump ® Portable, inexpensive, and readily available e Only uscful to approxamately 70 feet or less

in depth
® May be time consuming 1o use
e Labor intensive
e WaTerra pump is only effective in 2-inch

diameter wells




2.5.2

2.53

2.5.4

2.5.5

pails or tubs

aluminum foil

garden sprayer
preservatives

distilled or deionized water

Baller

clean, decontaminated bailer(s) of
appropriate size and construction material
nyloa line, enough to dedicate to cach well
Teflon-coated bailer wire

sharp knife

aluminum foil (to wrap cican bailers)
S-gallon bucket

Submersible Pump

pump(s)

generator (110, 120, or 240 wolt) or 12-volt
batiery if inaccessible to field vehicle
1-inch black PVC coil pipe - enough to
dedicate to cach well

hose clamps

safety cable

tool bax supplement

- pipe wrenches, 2

- wire strippers

- eclectrical tape

- heat shrink

- hose connectors

- Teflon tape

winch or pulley

gasoline for generator

flow meter with gate vaive

1-inch nipples and various plumbing (i.c.,
pipe connectors)

Non-Gas Contact Bladder Pump

non-gas contact biadder pump

compressor or nitrogen gas tank

batteries and charger

Teflon tubing -- enough 1o dedicate to cach
well

Swagelock fitting

toolbox supplements -- same as
submersible pump

Suction Pump
pump

black coil tubing -- enough to dedicate to
cach well

e gasoline - if required
¢ toolbax

» plumbing fittings

*

flow meter with gate vaive

2.5.6 Inertla Pump

2.6

e pump assembly (WaTerra pump, piston
pump)
e S-galion bucket

REAGENTS

Reageants will be utilized for preservation of samples
and for decontamination cf sampling equipment.

The

pmﬂmmquimdisspedﬁedl?yfhc

analysis to be performed.  Decontamination
solutions are specified in ERT SOP #2006,
Sampling Equipment Decontaminatioa.

2.7

PROCEDURES

2.7.1 Preparation

L

6.

Determine the extent of the sampling effort,

the sampling methods to be employed, and
which equipment and supplics are needed.

Obtain necessary sampling and monitoring
equipment.

Decontaminate or preclean equipment, and
ensure that it is in working order.

Prcpare scheduling and coordinate with.suﬂ,
clients, and rcgulatory agency, if appropriate.

Perform a general site survey prior to site entry
in accordance with the site-specific health and

safcty plan.

Identify and mark all sampling locations.

2.7.2 Field Preparation

L

pA

Start at the lcast contaminated well, if known.

Lay plastic shecting around the well to
minimize likelihood of contamination of
cquipment from soil adjaccnt to the well.




3. Remowe locking well cap, note location, time of

day, and date in field notebook or an
appropriate log form.

4. Remowe well casing cap.
5. Scren headspace of well with an appropriate

mougitoring instrument (0 determine the
presence of volatile organic compounds and
record in site logbook.

6. Lower water lewel measuring device or

equivalent (ie., permanently installed
transducers or airfine) into well until water
surface is encountered.

7. Measure distance from water surface to

reference measuring point on well casing or
protective barrier post and record in site
logbook. Alternatively, if there is no reference
point, note that water level measurement is
from top of steel casing, top of PVC riser pipe,
from ground surface, or some other position on
the well head.

8. Measure total depth of well (do this at lcast
twice to confirm mcasurement) and record in

site logbook or on log form.

9. Calculate the volume of water in the well and
the volume to be purged using the calculations
in Section 2.8,

10. Sclect the appropriate purging and sampling
cquipment.

2.7.3 Evacuation of Static Water
(Purging)

The amount of flushing a well receives prior to
sampic collection depends on the intent of the
monitoring program as well as the hydrogeologic
conditions. Programs where owverall quality
determination of water resources are invoived may
require long pumping periods to obtain a sample
that is rcpresentative of a large wolume of that
aquifer. The pumped volume can be determined
prior to sampling 50 that the sampile is a composite
of known volume of the aquifer, or the well can be
pumped until the stabilization of parameters such as
temperature, clectrical conductance, or pH has
occurred.

However, monitoring for defining a contaminant
plmcmqunuampmsampbo[amaﬂ
volume of the aquifer. These circumstances require
that the well be pumped enough to remove the
stagnant water but not caough to induce flow from

other arcas. Generally, three well volumes are
considered effective, or calculations can be made to

determine, on the basis of the aquifer parameters
and well dimensions, the appropriate volume to
remove prior to sampling.

mpmmmkvclmwummmbe
ubangnhlyatls-toao-wcondmm‘k. This
dnambemdwm‘qu
and other bydraulic characteristics.

The bﬂmngwﬂmnmdcmmﬂw
commoanly used. Other evacuation devices arc
available, but have been omitted in this discussion
due to their limited use.

Baller

Bailers are the simplest purging device used and
have many advantages. They generally consist of a
rigid length of tube, usually with a ball check-waive
at the bottom. A [ine is used to lower the bailer
into the well and retricve a volume of water. The
three most common types of bailer are PVC,
Teflon, and stainless steel.

This manual method of purging is best suited to
shallow or narrow diameter wells. For deep, larger
dhmﬂawemwhichmqmewnuﬁgsndhm
volumes of water, other mechanical devices may be
more appropriate.
Baﬂingequipmmindudundundwiuwd
bailer, Teflon or nylon line, a sharp knife, and
plastic sheeting.
L Determine the volume of water tobepmg.edu
described in Section 2.7.2, Ficld Preparation.

2. Lay plastic sheeting around the well to prevent
coatamination of the bailer line with foreign
matenals,

3. Aftach the line to the bailer and lower until the
bailer is completely submerged.

4. Pullbailc:outcnsnringthanhclin.ecithethlls
onto a clean arca of pilastic sheeting or never
touches the ground.




tn

Empty the baier o a pai unul full 1o
determine the number of bails necessary to
achieve the required purge volume.

6. Thereafter, pour the water into a container and
dispose of purge waters as specified in the site-
specific project plan.

Submersible Pump

Submersible pumps are generally constructed of
plastic, rubber, and metal parts which may affect the
analysis of sampies for certain trace organics and
inorganics. As a consequence, submersible pumps
may not be appropriate for investigations requiring
analyses of samples for trace contaminants.
However, they are still useful for pre-sample
purging. However, the pump must have a check
valve to prevent water in the pump and the pipe
from rushing back into the well.

Submersible pumps generally use one of two types
of power supplies, either electric or compressed gas.
Electric pumps can be powered by a 12-wolt DC
rechargeable battery, or a 110- or 220-woit AC
power supply. Those units powered by compressed
gas normally use a small electric compressor which
also needs 12-woit DC or 110-wolt AC power. They
may also utilize compressed gas from bottles.
Pumps differ according to the depth and diameter
of the monitoring wells.

1. Determine the volume of water to be purged as
described in section 2.7.2, Field Preparation.

[

Lay piastic sheeting around the well to prevent
contamination of pumps, hoses or lines with
foreign materials.

3. Assemble pump, hoses and safety cable, and
lower the pump into the well. Make sure the
pump is deep enough so that purging does not
evacuate all the water. (Running the pump
without water may cause damage.)

4. Attach flow meter to the outiet hose to
measure the volume of water purged.

5. Altach power supply, and purge well until
specified volume of water has been evacuated
(or until ficld parameters, such as tcmperature,
pH, conductivity, etc. have stabilized). Do not
allow the pump to run dry. If the pumping rate

exceeds the well recharge rate, lower the pump
further into the well, and continue pumping.

6. Collect and dispose of purge waters as specified
in the site-speaific project plan.

Non-Contact Gas Bladder Pump

For this procedure, an all stainless-steel and Teflon
Middieburg-squeeze bladder pump (eg. IEA,
TIMCO, Well Wizard, Geoguard, and others) is
used to provide the least amount of material -
interference to the sampic (Barcelooa, 198S).
Water comes into contact with the inside of the
bladder (Teflon) and the sample tubing, also Tefloa,
that may be dedicated to cach well. Some welis
may have permanently instalied bladder pumps (ic.,
Well Wizard, Geoguard), that will be used to
sample for all parameters.

L Assembie Teflon tubing, pump and charged -
control bax

2. Use the same procedure for purging with a
bladder pump as for a submersible pump.

3. Be sure to adjust flow rate to preveat violeat
jolting of the hosc as sample is drawn in.

Suction Pump

There are many different types of suction pumps.
They inciude: centrifugal, peristaltic and diaphragm.
Diaphragm pumps can be used for well evacuation
at a fast pumpmg ratc and sampling at a low
pumping rate. The peristaitic pumpis a la»voh!me
pump that uses rollers to squeeze the flexible
tubing, thereby creating suction. This tubing can be
dedicated to a well to prevent cross-contamination.

Peristaltic pumps, however, require a power source.

L Assemble the pump, tubing, and power source
if necessary.

2. To purge with a suction pump, follouy the exact
procedures outlined for the submersible pump.

Inertia Pump

Inertia pumps, such as thc WaTerra pump and
piston pump, arc manually opcrated. They arc
appropriate to use when wells are too deep to bail
by hand, but are not inaccessible enough to warrant
an automatic (submersible, etc) pump. These




pumps are made of plastic and may be cither
decontaminated or discarded, after use.

L Determine the volume of water to be purged as
described in Section 2.7.2, Field Preparation.

Lay plastic sheeting around the well to prevent
contamination of pumps or hoser with foreign
materials,

'J

3. Asscmble pump, and lower to the appropriate
depth in the well.

4. Begin pumping manually, discharging water into
a S5-gallon bucket (or other graduated vessel).
Purge until specified volume of water has been
evacuated (or until field parameters such as
temperature, pH, conductivity, etc. bavwe
stabilized).

5. Collect and dispose of purge waters as specified
in the site-specific project plan.

2.,7.4 Sampling

Sample withdrawal methods require the use of
pumps, compressed air, bailers, and samplers.
Ideally, purging and sample withdrawal equipment
should be completely inert, cconomical to use, casily
cleaned, sterilized, rcusable, able to operate at
remote sites in the absence of power resources, and
capable of delivering: variable rates for sampie
collection.

There arc several factors to take into consideration
when choosing a sampling device. Care should be
taken when reviewing the advantages or
disadvantages of any one device. It may be
appropriate to use a different device to sample than
that which was used to purge. The most common
example of this is the use of a submersible pump to
purge and a bailer to sample.

Bailer

The positiw-displaecmcn( volatile sampling bailer
(by GPI) is perhaps the most appropriate for
coliection of water samples for volatile analysis.
Other bailer rypes (messenger, bottom fill, etc.) are
less desirable, but may be mandated by cost and site
conditions.  Generally, bailers can provide an
acceptable sample, providing that sampling
personnei use extra care in the collection process.
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L Surround the monitoring well with clean plastic
“sheeting.

2 Attach a line to the bailer. If a bailer was used
for purging, the same bailer and linc may be
used for sampling.

3. Lower the bailer siowly and gently mto the

well, taking carc not to shake the casing sides

- ortosphshthcbadcxmtolhewuet. Stop
lowering at a point adjacent to the screen.

4. Allow bailer to fill and thea slowly and geatly
retrieve the bailer from the well, avoiding
contact with the casing, so as not to kmock
flakes of rust or other forcign materials into
the bailer.

5. Remove the cap from the sample contsiner and
piace it on the piastic sheet or in a location
where it will not become contaminated. See
Section 2.7.7 for special considerations on VOA
samples.

6. Begin pouring slowly from the bailer.
7. Filter and preserve samples as required by
sampling plan.

8. Cap the sample container ughtly and place pre-
labeled sample container in a carrier.

9. Replace the well cap.

10. Log all sampies in the site logbook and on ficld
data sheets and label all samples.

11. Package samples and complete necessary
paperwork.

12. Transport sampie to decontamination zone to
prepare it for transport to analytical laboratory.

Submersible Pump

Although it is recommended that samples not be
collected with a submersible pump duc to the
reasons stated in Section 2.4, there are somc
situations where they may be used.

1 Allow the monitoring well to recharge after
purging, keeping the pump just abowe the
screcned section.



-

Aftach gate vaive to hose (if pot already fitted),
and reduce flow of water to a manageabie

sampling rate.
3. Assemble the appropriate bottles.
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4. If no gate valwve is available, run the water down
the side of a clcan jar and fill the sampic
bottles from the jar.

5. Cap the sampie container tightly and place pre-
labeled sampie container in a carrier.

6. Replace the well cap.

7. Log all samples in the site logbook and on the
field data sheets and label all samples.

8. Package samples and compiete necessary
paperwork.

9. Transport sampie to decontamination zone for
preparation  for transport (o  analytical
laboratory.

10. Upon completion, remove pump and assembly
and fully decontaminate prior to setting into the
next sample well. Dedicate tie tubing to the
hole.

Non-Gas Contact Bladder Pump

The use of a non-gas contact positive displacement
bladder pump is often mandated by the use of
dedicated pumps installed in wells. These pumps
arc also suitable for shallow (less than 100 fect)
welis. They are somewhat difficult to clean, but
may be used with dedicated sampie tubing to avoid
cleaning. These pumps require a power supply and
a compressed gas supply (or compressor). They
may be operated at varisble flow and pressure rates
making them ideal for both purging and sampling.

Barceiona (1984) and Nielsen (1985) report that the
non-gas contact positive displacement pumps cause
the least amount of alteration in sample integrity as
compared to other sampie retrieval methods.

L Aliow well to recharge after purging.

2 Assembie the appropriate bottles.

3. Turn pump on, increase the cycle time and
reduce the pressure to the minimum that will
allow the sample to come to the surface.

4. Cap the sampic container tightly and place pre-
labeled sample container in a carmier.

5. Replace the well cap.

6. Log all sampies in the site logbook and oa ficld
data sheets and label all sampies.

7. Package samples and complete necessary
paperwork.

8. Transport sample to decontamination zone for
‘preparation for transport to analytical
laboratory.

9. On compiction, remowe the tubing from the
well and cither replace the Teflon tubing and
bladder with new dedicated mbmgandbhddcr

or rigorously deccontaminate the existing
materials,

10. Collect non-filtered samples directly from the
outlet tubing into the sampie bottle.

11 For filtered samples, connect the pump outlet
tubing directly to the filter unit. The pump
pressure should remain decreased so that the
pressure build-up on the filter does not blow

out the pump bladder or displace the filter.
For the Geotech barrel filter, no actual

connections arc necessary so this is not a
concern.

Suction Pump

In view of the limitations of suction pumps, they are
not recommended for sampling purposes.

Inertia Pump

Inertia pumps may be uscd to collect samples. Itis
more common, however, to purge with these pumps
and sample with a bailer.

L Following well evacuation, allow the well to
recharge.

2. Assembie the appropriate botties.



3. Since these pumps arc manually operated, the

flow rate may be regulated by the sampler.
The sample may be discharged from the pump
outlet directly into the appropriate sample
container.

4. Cap the sample container tightly and place pre-

labeied sampie container in a carrier.

5. Replace the well cap.

6. Log all samples in the site logbook and on field

data sheets and label all samples.

7. Package samples and complete necessary
paperwork.

8. Transport sample to decontamination zone for
preparation - for tramsport to  analytical
laboratory.

9. Upon completion, rcmow pump and

decontaminate or discard, as appropriate.

2.7.5 Filtering

For samples that require filtering, such as samples
which will be analyzed for total metals, the filter
must be decontaminated prior to use and between
uses. Filters work by two methods. A barrel filter
such as the “Geotech® filter work+ with a bicycie
pump, which is used to build up positive pressure in
the chamber containing the sample. The sample is
then forced through the filter paper (minimum size
0.45 um) into a jar placed underncath. The barrel
itself is filled manually from the bailer or directly
via the hose of the sampling pump. The pressure
must be maintained up to 30 psi by periodic

pumping.

A vacuum type filter involves two chambers, the
upper chamber contains the sample and a filter
(minimum size 0.45 um) divides the chambers.
Using a2 hand pump or a Gilian type pump, air is
withdrawn from the lower chamber, creating a
vacuum and thus causing the sample to move
through the filter into the lower chamber where it
is drained into a sample jar, repeated pumping may
be required to drain all the sample into the lower
chamber. If preservation of the sample is necessary,
this should be done after filtering.

2.7.6 Post Operation

After all samples are collected and preserved, the
sampling equipmeat shouid be decontaminated prior
to sampling another well This will pre\uu
cross-contamination of equipment and monitoring

wells berween locations.

L Decontaminate afl equipment.

2 Replace sampling cquipment in  storage
containers.

3. Preparc and transport water samples fo the
laboratory. Check sample documentation and
make surc samples arc properly packed for
shipment.

2.7.7 Special Considerations for VOA
Sampling

The proper collection of a sample for wolatile
organics requires minimal disturbance of the sample
to Limit wolatilization and therefore a loss of
volatiles from the sample.

Sampl- retrieval systems suitable for the valid
collection of wolatile organic samples are: poame
displsrement  bladder pumps, gear dnven
submersible pumps, syringe samplers and bailers
(Barcclona, 1984; Niclsea, 1985). Field coaditions
and other constraints will limit the choice of
appropriate systems. The focus of concern must be
to provide a valid sample for analysis, one which has
been subjected to the lcast amount of turbulence
possible.

The following procedures should be followed:

L Open the vial, sct cap in a cican piace, and
collect the sampie during the middle of the
cycle. Whea collecting duplicates, collect both
samples at the same time.

2. Fill the vial to just overflowing. D?notrinsc
the vial, nor excessively overfill it. There
should be a convex meniscus on the top of the
vial

3. Check that the cap has not been contaminated
(splashed) and carcfully cap the vial. Place the
cap directly over the top and screw down
firmly. Do not overtighten and break the cap.




4. lnvert the vial and tap gently. Obserwe vial for
at least 10 seconds. If an air bubble appears,
discard the sampic and begin again. It is
imperative that no entrapped air is in the
sample vial

5. Immediately place the vial in the protecuve
foam sieeve and place into the cooler, oriented
so that it is lying on its side, not straight up.

6. The bolding time for VQAs is 7 days. Sampies
shouid be shipped or delivered to the laboratory
daily s0 as not to cxceed the holding time.
Easure that the samples remain at 4°C, but do
not allow them to freeze.

2.8 CALCULATIONS

There are no calculations necessary to implement
this procedure. Howewer, if it is necessary to
calculate the wolume of the well, utlize the
following equation:

Well wiume = nr*h (¢f) [Equation 1]

where:

n = pi

r = radius of monitoring well (feet)

h = height of the water column (feet)
[This may be determined by
subtracting the depth to water
from the total depth of the well as
mecasured from the same reference
point.)

o = conversion factor (gal/ft’) = 7.48

gal/fc (In this equation, 7.48
gal/ft’ is the necessary conversion
factor.]

Monitoring wells are typicaily 2, 3, 4, or 6 inches in
diameter: Il you know the diameter of the
monitoring well, there are a number of standard
conversion factors which can be used to simplify the
equation above.

The volume, in gallons per linear foot, for various
standard monitoring weil diameters can  be
calculated as follows:
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v=ar () [Equation 2]
where:
v = volume in gallons per linear foot
n = pi
r = radius of monitoring well (feet)
of = conversion factor (7.48 gal/fc’)

For a 2-inch diameter well, the volume in galions
per linear foot can be calculated as follows:

v = of (cf) [Equation 2]
= 314 (1/12 fi)* 7.48 gal/fc
= 01632 gal/ft

Remember that if you bave a 2-inch diameter, well
you must convert this to the radius in feet to be
able to use the equation.

The wolume in gallons per linear foot for the
common size monitoring wells are as follows:

Well Diameter v (wlume in gal/ft)
2 inches 01632
3 inches 03672
4 inches 0.6528
6 inches 1.4688

If you utilize the conversion factors above, Equation
1 should be modified as follows:

Well wiume = (h)(v) [Eqﬁlbn 3]
where: |
h

v

beight of water column (feet)
volume in gallons per linear foot as
calculated from Equation 2

2.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activitics
which apply to the implementation of these
procedures. However, the following general QA
procedures apply:

e All data must be documented on ficld data
sheets or within site logbooks.

o All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, uniess
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5.0 WATER LEVEL MEASUREMENT: SOP #2151

5.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to set guidelines for the determination of
the depth to water in an open borchole, cased
borehole, monitoring well or piezometer.

Generally, water level measurements from
borcholes, piczometers, or monitoring wells are
used (0 comstruct water table or potentiometric
surface mraps. Therefore, all water level
measurcments at a givea site should be collected
within a 24-hour period. Cernain situations may
necessitate that all water level measurements be
faken within a shorter time interval  These
situations may include:

¢ the magnitude of the observed changes
between wells appears too large

* atmospheric pressure changes
¢ aquifers which are tidally influenced

* aquifers affected by river stage,
impoundments, and/or unlined ditches

* aquifers stressed by intermittent pumping
of production wells

* aquifers being actively recharged due to
- precipitation events '

5.2 METHOD SUMMARY

A survey mark should be placed on the casing for
use as a reference point for measurement. Many
times the lip of the riser pipe is not flat. Another
measuring reference should be located on the grout
apron. The measuring point should be documented
in the site logbook and on the groundwater icvel
data form (see Appendix C).

Water levels in piczometers and monitoring wells
should be allowed to stabilize for a minimum of 24
hours after well construction and development, prior
lo measurement. In low yield situations, recovery
may take ionger.
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Working with decontaminated cquipm.cm, proceed
from the lcast to the most contaminated wells.
Open the well and monitor headspace with the
Wmmkmingmcm!odmthe
presence of volatile organic compounds. Lower the

" water level measurement device into the well until

water surface or bottom of casing is encountered.
Measure distance from water surface to the
reference point on the well casing and record in the
mwm/apoundmmlcvddn_afam.
Remove all downbole equipment, decontaminate as
necessary, and repls.  well casing cap.

SAMPLE PRESERVATION,
CONTAINERS, HANDLING AND
STORAGE

83

This section is not applicable to this SOP.
INTERFERENCES AND
POTENTIAL PROBLEMS

e The chalk used on steel tape may
contaminate the well.

S.4

e Cascading water may obscure the water
mark or cause it to be inaccurate.

e Many types of electric sounders use metal
indicators at 5-foot intervals around a
conducting wire. These intervals should be
checked with a surveyor’s tape to ensure
accuracy.

o If there is oil present on the wates, it can
insulate the contacts of the probe oo an
electric sounder or give false readings due
to thickness of the oil Determining the
thickness and density of the oil layer may
be warranted, in order to determine the
correct water level.

» Turbulence in the well and/or mudmg
water can make water level determnation
difficult with cither an clectric sounder or

steel tape.




® An airline measures drawdown during
pumping. It is oniy accurate to 0.5 foot
unless it is calibrated for various
“drawdowns".

5.5 EQUIPMENT/APPARATUS

There are a number of devices which can be used to
measure water levels, such as steel tape or airlines.
'I‘hcdcvweshouldbeudcqnnctoammnamcy
of 0.01 feet.

The following equipment is needed to measure
water levels:

air moaitoring equipment

water level measurement device
electronic water level indicator
metal tape measure

airline

steel tape

chalk

rules

notebook

paper towels

decontamination solution and equipment
groundwater level data forms

e & & 0 0 & 0 0 00 0o

5.6 REAGENTS

Nochcmnalrcagenumuscdmth:sprocedure.
with the exception of decomtamination solutions.
Where decontamination of equipment is required,
refer to ERT SOP #2006, Sampling Equipmeat
Decontamination and the site-specific work plan.

5.7 PROCEDURES

5.7.1 Preparation

1. Determine the extent of the sampling effort, the
sampling methods to be employed, and which
cquipment and supplies are needed.

2. Obtain necessary sampling and monijtoring
cquipment.

3. Dccontaminate or preclean cquipment, and
ensure that it is in working order.

4. Prepare scheduling and coordinate with staff,
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clients, and regulatory agency, if appropriate.

5.  Perform a general site survey prior to site eatry
in zccordance with the site-specific health and
safety plan.

6. Identify and mark all sampiing locations.
5.7.2 Procedures

1. Make sure water level measuring equipment is
in good operating condition.

2 If possible and where applicable, start at those
wells :hat arc icast contaminated and proceed
to those wells that are most contaminated.

3. Clean all equipment entering the well by the
following decontamination procedure:

o Triple rinse cquipment with deionized
wates.

e Wash cquipment with an Alconox solution
followed by a deionized water rinse.

* Rinse with an approved solvent (cg.,
methanol, isopropyl alcobol, acetone) as
per the work plan, if organic contzmination
is suspected.

¢ Place equipment on cican surface such as
a Teflon or polyethylene sheet.

4. Remove locking well cap, note location, time of
day, and date in sitc notebook or an
appropriate groundwater level data form.

5. Remove well casing cap.

6. If required by site-specific condition, monitor
headspace of well with PID or FID to
determine  preseace  of volatile organic
compounds and record in site logbook.

7. Lower clectric water level measuring device or
equivalent (i.c., pecrmanently installed
tranducers or airline) into the well until water
surface is encountered.

8. Measure the distance from the water surface to
the reference measuring point on the well
casing or protective barrier post and record in
the field logbook. In addition, note that the




10.

11.

a 14.

water level measurement was from the top of
the steel casing, top of the PVC riser pipe,
from the ground surface, or from some other
position on the well head.

The groundv-ater level data form in Appendix
C should be compieted as follows:

* sitc pame
¢ logger name: person taking field notes

® date: the datc when the water levels are
being measured

*  location: monitor well number and
physical location

* time: the military time at which the water
level measurement was recorded

® depth to water: the water level

measurement in feet, or in tenths or
hundreds of feet, depending on the
equipment used

® comments: any information the field
persoanel feels to be applicable

® mecasuring point: marked measuring point
on PVC riser pipe, protective steel casing
or concrete pad surrounding well casing
from which all water level measurements
for individual wells should be measured.
This provides consistency in future water
level measurements,

Mecasure total depth of well (at least twice to
confirm measurement) and record in site
notebook or on log form.

Remove all downhole equipment, replace well
casing cap and lock steel caps.

Rinse all downhole equipment and store for
transport to next well,

. Note any physical changes such as erosion or

cracks in protective concrete pad or variation in
total depth of well in field notebook and on
field data sheets.

Decontaminate all equipment as outlined in
Step 3 above.
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5.8 CALCULATIONS

To determine groundwater cievation above mean
sca level, use the following equation:

Ew = E-D

Elevation of water above mean sea

level
Elevation above sca level at point
of measurement

Depth tc water

QUALITY ASSURANCE/
QUALITY CONTROL

S.9

The following general quality assurance procedures
apply:

¢ All data must be documented on standard
chain of custody forms, ficld data sheets or
within personal/site logbooks. -

* All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior to
sampling/operation, and they must be
documented.

e Each well should be tested at least twice in
order to compare resulls.

5.10 DATA VALIDATION

This section is not applicable to this SOP.

5.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
foliow US. EPA, OSHA, and specific health and
safety procedures.



EPA/540/P-91/008
OSWER Directive 9360.4-07
January 1991

COMPENDIUM OF ERT WASTE
SAMPLING PRQCEDURES

Sampling Equipment Decontamination
Drum Sampling

Tank Sampling
Chip, Wipe, and Sweep Sampling

Waste Pile Sampling

Interim Final

Environmental Response Team
Emergency Response Division

Office of Emergency and Remedial Response
U.S. Environmental Protection Agency
Washington, DC 20460
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f

)

v
: |

y

|
|
|
|
|
|
|
IQ
:

|

|

|

|

|

|

10

|

2.0 DRUM SAMPLING: SOP #2009

2.1  SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide technical guidance on safe and
cost-cffective response actions at hazardous waste
sites containing drums with unknown contents
Container contents arc sampled and characterized
for disposal, bulking, recycling, grouping, and/or
classification purposes.

22 METHOD SUMMARY

Prior to sampling, drums must be inventoried,
staged, and opened. An inventory entails recording

i visual qualities of cach drum and any characieristics

pertinent to the contents’ classification. Staging
involves the organization, and sometimes
consolidation of drums which have similar wastes or
characteristics.  Opening of closed drums can be
performed manually or remotely. Remote drum
opening is recommended for worker safety. The
most widely used method of sampling a drum
involves the use of a glass thief. This method is
quick, simple, relatively inexpensive, and requires no
decontamination.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Samples collected from drums are considered waste
samples. No preservatives should be added since
there is a potential reaction of the sample with the
preservative.  Samples should, however, be cooled
to 4°C and protected from sunlight in order to
minimize any potential reaction due to the light
seasitivity of the sample,

Sample botties for coilection of waste liquids,
sludges, or solids are typically wide-mouth amber
jars with Teflon-lined screw caps. Actual volume
required for analysis should be determined in
conjunction with the laboratory performing the
analysis.

Follow these waste sample handling procedures:

1. Placc samplie container in two Ziploc plastic bags.

2. Place cach bagged containcr in a 1-91!00
covered can containing absorbenmt packing
msterial. Place the lid oo the can.

3. Mark the sample identification number on the
outside of the can.

4. Place the marked cans in a cooler, and fill
remaining space with absorbeat packing
material,

5. Fill out chain of custody form for cach cooler,
place in plastic, and affix to inside lid of cooler.

6. Sccure and custody seal the lid of cooler.

7. Armrange for the appropriate transportatioa
mode consistent with the type of hazardous
waste involved.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

The practice of tapping drums to determine their
contents is neither safe nor effective and should not
be used if the drums are visually overpressurized or
if shock-sensitive matcrials are suspected. Ahsa
thermometer may be used instead.

Drums that have been overpressurized, to the extent
that the head is swollen several inches above the
level of the chime, should not be moved. A aumber
of devices have been developed for venting critically
swollen drums. One method that has provea to be
effective is a tube and spear device. A light
aluminum tube (3 meters long) is positioned at the
vapor space of the drum. A rigid, hooking device
attached to the tube goes over the chime and bolds
the tube securely in place. The spear is inserted in
the tube and positioned against the drum wall. A
sharp blow on the cnd of the spear drives the
sharpened tip through the drum and the gas veats
along the grooves. The venting should be done
from behind a wall or barricade. This device can be
cheaply and easily designed and counstructed where
nccdil Once the pressure bas beea relieved, the
bung can be removed and the drum sampied.
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2.5 EQUIPMENT/APPARATUS

The following are standard materials and equipment
required for sampling

* personal protection equipment

»  wide-mouth glass jars with Teflon cap liner,
approximately 500 mL volume

* uniquely numbered sample idenatification
labels with corresponding data sheets

* l-gallon covered cans hall-filled with
absarbent (vermiculite)
chain of custody forms
glass thief tubes or Composite Liquid
Waste Sampiers (COLIWASA)

¢ laser thermometer
drum opeaning devices

Drum opening devices include the following
2.5.1 Bung Wrench

A common method for opening drums manually is
using a universal bung wrench. These wrenches
have fittings made to remove nearly ail commonly
encountered bungs. They are usually constructed of
cast iron, brass, or a bronze-beryilium, non-sparking
alioy formulated to reduce the likelihood of sparks.
The use of a non-sparking bung wrench does not
completely eliminate the possibility of a spark being
produced. (See Figure 1, Appendix B.)

2.5.2 Drum Deheader

When a bung is not removable with a bung wrench,
a drum can be opened manually by using a drum
dcheader. This tool is constructed of forged steel
with an alloy steel blade and is designed to cut the
lid of a drum off or part way off by means of a
scissors-like cutting action. A limitation of this
device is that it can be attached only to closed head
drums. Drums with removable heads must be
opened by other means. (See Figure 2, Appendix
B))

2.5.3 Hand Pick, Pickaxe, and Hand
Spike

These tools are usually constructed of brass or a
non-sparking ailoy with a sharpened point that can
penetrate the drum lid or head when the tool is
swung. The hand picks or pickaxes that are most

‘¢ommonly used are commeraally available; whereas

the spikes arc generally uniquely fabricated 4-foot
long poles with a pointed cnd.  (See Figure 3,
Appendix B.)

2.5.4 Backhoe Spike

The most common means used to open drums
remotely for sampling is the use of a metal spike
attached or welded to a backboc bucket. In
addition to being very cfficient, this method can
greatly reduce the likelibood of personal exposure.
(See Figure 4, Appendix B.)

2.5.5 Hydraullc Drum Opener

Another remote method for opening drums :: with
remotely operated hydraulic devices. Ome such
device uses bydraulic pressure to picree through the
wall of a drum. It consists of & manually operated
pump which pressurizes soil through a leng... of
hydraulic line. (See Figure 5, Appeadix B.)

2.5.6 Pneumatic Devices

A pncumatic bung remover comsists of a
compressed air supply that is controlled by a heavy-
duty, two-stage regulator. A high-pressure air kine
of desired length delivers compressed air to a
pncumatic drill, which is adapted to turn & bung
fitting selected to fit the bung to be removed. An
adjustable bracketing system has been designed to
positicn and align the pancumatic drill over the bung.
This bracketing system must be attached to the
drum before the drill can be operated. Once the
bung has been loosened, the bracketing system must
be removed before the drum can be sampled. This
remote bung opener docs not permit the slow
venting of the container, and therefore i
precautions must be taken. It also requires the
container 1o be upright and relatively level. Bungs
that are rusted shut cannot be removed with this
device. (See Figure 6, Appendix B.)

2.6 REAGENTS

Reagents are not typically rzquired for preserving
drum samples. However, rcageats are used for
decontaminating sampling equipment.
Decontamination solutions are specified in ERT
SOP #2006, Sampling Equipment Decontamination.
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2.7 PROCEDURES

2.7.1 Preparation

1. Determine the extent of the sampling cffort, the
sampling methods to be employed, and which
cquipment and supplics arc needed.

Obtain necessary sampling and moaitoring
equipment.

3. Decontaminate or precican equipment, and
ensure that it is in working order.

|

4. Prepare scheduling and coordinate with staff,
clients, and regulatory agency, if appropriate.

5. Pecrform a general site survey prior to site entry
in accordance with the site-specific health and
!safctyphn.

6. Use stakes, flagging, or buoys to identify and
mark all sampling locations. If required, the
proposed locations may be adjusted based oa
site access, propesty boundarics, and surface
obstructions.

2.7.2 Drum Inspection

Appropriate procedures for handling drums depend
on the contents. Thus, prior to any handling, drums
should be visually inspected to gain as much
information as possible about their contents. Those
in charge of inspections should be on the look-out

for:.

¢ drum condition, corrosion, rust, and leaking
contents

* symbols, words, or other markings on the drum
indicating hazards (iec. explosive, radicactive,
toxic, flammable)

* signs that the drum is under pressure

¢ shock scasitivity

Monitor around the drums with radiation

instruments, organic vapor monitors (OVA) and

combustible gas indicators (CGI).

Classify the drums into categories, for instance:

radioacuve
hiuking/deteriontjng

bulgng

drums contamng hb pac.ks

cxplosive/shock seasitive

Anpasmdsbouldmmethnnnmukeddrm
have been categorized, and that labels on drums

determine depth .
ERT SOP #2159, General Surface Geopbysics.

2.7.3 Drum Staging

Prior to sampling, the drums should be staged to
allow easy access. Ideally, the staging area should
be located just far enough from the drum opening
arca to prevent a chain reaction if one drum should
explode or catch firc when opened.

the following categories: those containing Equids,
those containing solids, lab packs, or gas cylinders,
and those which are empty. This is donc becanse
the strategy for sampling and handling
drums/containers in cach of these categories will be
different. This may be achieved by:

e Visual inspection of the drum and its
labels, codes, etc. Solids and siudges are
typically disposed of in open-top drums.
Closed-head drums with a bung opening
generally contain liquid.

e Visual inspection of the contents of the
drum during sampling followed by
restaging, if nceded.

Once a drum has been cxcavated and any
immediate hazard has been climinated by
overpacking or transferring the drum’s cosotents,
affix a numbered tag to the drum and transfer it to
a staging arca. Color-coded tags, labels, or bands
shouldbcusedtomuksimﬂﬂwmctypu..llmd
a description of each drum, its condition, any
unusual markines, and the location where it was
buriedorsxored,onadrumdaushcet(Ap?cx_xdix
A). This dats sheet becomes the principal



recordkeeping tool for tracking the drum onsite.

Where there is good reason to suspect that some

drums contain radioactive, explosive, and shock-
sensitive materials, these drums should be staged in
a scparate, isolated area. Placement of explosives
and shock-sensitive materials in diked and fenced
effects of any premature detonation of explosives.

Where space allows, the drum opening arca should
be physicaily separated from the drum removal and
drum staging operations. Drums arec moved from
the staging area to the drum opening arca one at a
time using forklift trucks equipped with drum
grabbers or a barrel grappler. In a large-scale drum
handling operation, drums may be conveyed to the
drum opening arca using a roller conveyor.

2.7.4 Drum Opening

There are three basic techniques available for
opening drums at hazardous waste sites:

* Manual opening with non-sparking bung
wrenches,

* Drum dcheading, and
* Remote drum puncturing or bung removal.

The choice of drum opening techniques and
accessories depends on the number of drums to be
opened, their waste contents, and physical condition.
Remote drum opening equipment should always be
considered in order to protect worker safety.
Under OSHA 1910.120, manual drum opening with
bung wrenches or deheaders should be performed
only with structurally sound drums having contents
that are known to be (1) not shock sensitive, (2)
non-reactive, (3) non-explosive, and (4) non-
flammabie.

Manual Drum Opening with a Bung
Wrench

Manual drum opening with bung wrenches (Figure
1, Appendix B) should not be performed uniess the
drums arc structurally sound (no evidence of
bulging or deformation) and their contents are
known to be non-expiosive. If opening the drum
with bung wrenches is deemed reasonably cost-
effective and safe, then follow these procedures to
minimize the hazard:

1. Fully outfit field personnel with protective gear.

IR

Position drum upright with the bung up, or, for
drums with bungs on the side, lay the drum on
its side with the bung plug up.

3  Wrench the bung with a siow, steady pulling
motion across the drum. If the length of the
bung wrench handle provides inadequate
leverage for unscrewing the plug, attach a
*cheater bar” to the handle to improve leverage.

Manual Drum Opening with a Drum
Deheader

Drums are opened with a drum debeader (Figure 2,
Appendix B) by first positioning the cutting edge
just inside the top chime and then tightening the
adjustment screw so that the debeader is held
against the side of the drum. Moving the handle of
the decheader up and down while sliding the
deheacer along the chime will cut off the eatire top.
If the top chime of a drum has been damaged or
badly dented, it may not be possible to cut off the
catire top. Since there is always the possibility that
a drum may be under pressure, msake the initial cut
very slowly to allow for the gradual release of any
built-up pressure. A safer technique would be to
use a remote method to puncture the drum prior to
using the deheader.

Self-propelled drum openers which are either
clectrically or pncumatically driven can be used for
quicker and more efficient deheading.

Manual Drum Opening with a Hand
Pick, Pickaxe, or Spike

When a drum must be opened and neither a bung
wrench nor a drum dchecader is suitable, the drum
can be opened for sampling by using a hand pick,
pickaxe, or spike (Figure 3, Appendix B). Often the
drum lid or head must be hit with a great deal of
force in order to penetrate it. The potential for
splash or spraying is greater than with other
opening methods and, therefore, this method of
drum opening is not rccommended, particuiarly
when opening drums containing liquids. Some
spikes used have been modified by the addition of
a circular splash plate ncar the penetrating end.
This plate acts as a shicld and reduces the amount
of splash in the direction of the person using the
spike. Even with this shield, good spiash gear is
esscatial.
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Since drums cannot be opened slowly with thcsc
(ools, spray from drums is common requining
appropriatc safety measures. I?ccontammatc tk}c
pick of spike after each drum is opened to avoid
cross-contamination and/or adverse chemical
reaction from incompatible materials.

remote Drum Opening with a Backhoe
Spike

Remotely operated drum opening tools arc the
safest available means of drum opening. Remote
drum opeaning is slow, but is much safer compare!
to manual methods of opeaing.

Drums should be “staged” or placed in rows with
adequate aisle space to allow ease in backhoe
mancuvering. Once staged, the drums can be
quickly opened by punching a hole in the drum
head or lid with the spike.

The spike (Figure 4, Appendix B) should be
decontaminated after cach drum is opened to
prevent cross-contamination. Excn though some
splash or spray may occur when this method is used,
the operator of the backhoc can be protected by
mounting a large shatter-resistant shield in front of
the operator's cage. This, combined with the
required level of personal protection gear, should be
sufficient to protect the operator. Additional
respiratory protection can be afforded by providing
the opcrator with an on-board airline system.

Remote Drum Opening with Hydraulic
Devices

A picrcing device with a metal point is attached to
the end of a hydraulic line and is pushed into the
drum by hydraulic pressure (Figure 5, Appendix B).
The picreing device can be attached so that the
sampling hole can be made on cither the side or the
head of the drum. Some of the metal piercers are
hollow or tubc-like so that they can be left in place
if desired and scrve as a permancnt tap or sampling
port. The picrcer is designed to establish a tight
scal alter penctrating the containcr.

Remote Drum Opening with Pneumatic
Devices

Pncumatically-operated devices utilizing compressed
air have been designed to remove drum bungs
remotcly (Figure 6, Appendix B).

2.7.5 Drum Sampling

After the drum has been opened, moaitor
headspace gases using an explosimeter and organic
vapor analyzer. In most cases il is impossible to
observe the contents of these scaled or partially
scaled vessels. Since some layering or stratification
is likely in any solution left undisturbed over time,
take a sample that represents the entire depth of
the vessel.

" When sampling a previously scaled vessel, check for

the presence of a bottom sludge. This is casily
accomplished by mecasuring the depth to the
apparent bottom, then comparing it to the known
interior depth.

Glass Thief Sampler

The most widely used impiement for sampling is a
glass tube commonly referred to as a glass thief
(Figure 7, Appendix B). This tool is simple, cost
cffective, quick, and collects a sample without
having to decontaminate. Glass thieves are typically
6mm to 16mm 1.D. and 48 inches long.

Procedures for using a glass thicf arc as follows:
1. Remove cover from sample container.

2. Insert glass tubing almost to the bottom of the
drum or until a solid layer is encountered.
About one foot of tubing should extend above
the drum.

3. Allow the waste in the drum to reach its
patural level in the tube.

4. Cap the top of the sampling tube wuh a
tapered stopper or thumb, ensuring liquid does
not come into contact with stopper.

5. Carefully remove the capped tube from the
drum and insert the uncapped end in the
sample container.

6. Relcase stopper and allow the glass thief to
drain until the container is approxmately 2/3
full.

7. Remove tube from the sample wn@u. break
it into picces and place the pieces in the drum.



8. Cap the sampie contamner tightly and piace
prelabeled sampic container in a carrier.

9. Replace the bung or place plastic over the
drum.

10. Log ail sampies in the site iogbook and on field
data sheets.

11. Package samples and compicte necessary
paperwork. _

12. Transport sampic to decontamination zone to
prepare it for transport to the anaiytical
laboratory.

In many instances a drum containing waste material
will have a siudge layer on the bottom. Slow
insertion of the sample tube down into this layer
and then a gradual withdrawal will allow the sludge
to act as a bottom piug to maintain the fluid in the
tube. The plug can be gently removed and placed
into the sampie container by the use of a stainless
steel lab spoon.

It should be noted that in some instances disposal
of the tube by breaking it into the drum may
interfere with eventual plans for the removal of its
contents. This practice should be cieared with the
project officer or other disposal techniques
cvaluated.

COLIWASA Sampler

Some cquipment is designed to collect a sampic
from the full depth of a drum and maintain it in the
transfer tube until delivery to the sampie bottle.
These designs include primarily the Composite
Liquid Waste Sampler (COLIWASA) and
modifications thercof. The COLIWASA (Figure 8,
Appendix B) is a much cited sampler designed to
permit representative sampling of multiphase wastes
from drums and other containerized wastes. Onc
configuration consists of a 152 cm by 4 am I.D.
section of tubing with a ncoprene stopper at one
end attached by a rod running the length of the
tube to a locking mechanism at the other end.

Manipulation of the locking mechanism opens and
closes the sampler by raising and lowering the
ncoprene stopper. One model of the COLIWASA
is shown in Appendix B; however, the design can be
modified and/or adapted somewhat to meet the
needs of the sampler,
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The major drawbacks assocated with using 2
COLIWASA concern decontamination and costs.
The sampler is difficult,  not impossible (o
decontaminate in the field and its high cost in
relation to alternative procedures (glass tubes) make
it an impractical throwaway item. It still has
applications, however, especially in instances where
a truc representation of a muitiphase waste is
absolutely necessary.

Follow these procedures for using the COLIWASA:

1. Put the sampler in the open position by placing
the stopper rod handie in the T-position and
pushing the rod down until the handle sits
against the sampier's locking block.

2. Slowiy lower the sampler into the liquid wase.
Lower the sampler at a rate that permits the
levels of the liquid inside and outside the
sampler tube 10 be about the same. If the level
of the liquid in the sampie tube is lower than
that outside the sampicr, the sampling rate is
too fast and will result in a noa-representative
sample.

3. When the sampler stopper hits the bottom of
the waste container, push the sampler tube
downward against the stopper to close the
sampler. Lock the sampler in the closed
position by turning the T-handle until it is
upright and one end rests tightly on the locking
block.

4. Slowly withdraw the sample from the waste
contsiner with onc hand while wiping the
sampler tube with a disposable cloth or rag
with the other hand.

5. Carefully discharge the sample into a suitable
sampie container by siowly pulling the lower
end of the T-handic away from the locking
block while the lower end of the sampler is
positioned in a sample container.

6. Cap the sampic container tightly and place
prelabeled sample container in a carrier.

7. Replace the bung or place plastic over the
drum.

8. Log all samples in the site logbook and on field
data sheets.




3.0 TANK SAMPLING: SOP #2010

21 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide protocols for sampling tanks
and other confined spaces from outside the vessel.

32 METHOD SUMMARY

The safe collection of a represcutative sample
should Lc the criterion for sclecting sampie
locations. A representative sample can be collected
using techniques or equipment that are designed for
obtaining liquids or sludges from various depths.
The structure and characteristics of storage tanks
preseat problems with collection of samples from
more than ane location; therefore, the seiection of
sampling devices is an important consideration.

Depending on the type of vessel and characteristics
of th: material to be sampled, one can choose a
bailer, glass thief, bacon bomb sampler, sludge
judge, COLIWASA, or subsurface grab sampler to
collect the sample. For depths of less than 5-feet,
a bailer, COLIWASA, or sludge judge can be used.
A sludge judge, subsurface grab sampier, bailer, or
bacon bomb sampler can be used for depths greater
than 5-feet. A sludge judge or bacon bomb can be
used to determine if the tank consists of various
strata.

All sampie locations should be surveyed for air
quality prior to sampling. At no time should
sampling continue with an LEL reading greater than
25%.

All personnel invoived in tank sampling should be
advised as to the hazards associated with working in
unfavorable conditions.

3.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Samples collected from tanks are considered waste
samples and, as such, addition of preservatives is
not required duc to the potential reaction of the
sampic with the preservative. Samples shouid,

however, be cooled to 4°C and protected from
sunlight in order to minimize any potential reaction
due to the light sensitivity of the sampie.

Sample bottles for collection of waste lLquids,

“sludges, or solids are typically wide-mouth amber

jars with Teflon-lined screw caps. Actual volume
required for analysis should be determined in
conjunction with the laboratory performing the

analysis.

Waste sampic bandling proccdures should be as
follows:

1. Place sampie container in two Ziploc plastic
bags.

2 Phceuchb:ggedconmwmal-gaﬂon
covered can containing absorbeat packing
material. Place the lid on the can.

3. Mark the sample ideatification number on the
outside of the can.

4. Place the marked cans in a cocler, and fill
remaining space With absorbent packing
material.

S. Fill out a chain of custody form for cach
cooler, place it in plastic, and affix it to the
inside lid of the cooler.

6. Secure and custody scal the lid of cooler.

7. Arrange for the transportation appropriate for
the type of hazardous waste invoived.

3.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Sampling a storage tank requires a great deal of
manual dexterity, often requiring the sampler to
climb to the top of the tank upon a parrow vertical
or spiral stairway or ladder while wearing protective
clothing and carrying sampling equipment.

Before climbing onto the vessel, perform a
structural survey of the tank to casure the sampler’s



saf.ty and accessibility prior to initiating ficld

actmines.

; peaing of containers, take extreme
:uﬁl:n :g ::oid ignition or combustion of volatile
contents. All tools used must be constructed of a
non-sparking matcrial and electronic instruments
must be intrinsically saie.

All sample locations should be surveyed for air

quality prior to sampling. At no time should
sampling continue with an LEL reading greater than
25%.

3.5 EQUIPMENT/APPARATUS

Storage tank materials include Liquids, sludges, still

bottoms, and solids of various structures. The type
of sampling equipment chosen should be compatibie
with the waste. Samplers commonly used for tanks
include: the bacon bomb sampler, the sludge judge,
glass thief, bailer, COLIWASA, and subsurface grab
sampler.

sampling plan

safety equipment

tapc measure

weighted tape line or equivalent
camera/film

stainless steel bucket or bowl
sample containers

Ziploc plastic bags

logbook

labels

ficld data sheets

chain of custody forms
flashlight (explosion proof)
coolers

ice

decontamination supplics
bacon bomb sampler

sludge judge

glass thief

bailer

COLIWASA

subsurface grab sampler
water/oil level indicator
OVA (organic vapor analyzer or
equivalent)
explosimeter/oxygen meter
high volume blower
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3.6 REAGENTS

Reagents are not typically required for the
preservation of waste sampiles. However, reage: s
will be utilized for decontamination of equipment.
Decontamination solutions required are specified in
ERT SOP #2006, Sampling Egquipment
Decontamination.

3.7 PROCEDURES

3.7.1 Preparation

1. Determine the extent of the sampling effort,

the sampling methods to be employed, and
which equipment and suppiies are needed.

Obtain necessary sampling and monitoring
equipment.

[

3. Decontaminate or precican equipment, and
ensure that it is in working ordet.
clicnts, and regulatory agescy, if appropriate.
5. Perform a general site survey peior to site entry

in accordance with the site-specific bealth and
safety plan.

6. Identify and mark all sampling locations.

3.7.2 Preliminary Iinspection

1. Inspect the external structural characteristics of

cach tank and record in the site logbook.
Potential sampling points should be evaluated

for safety, accessibility, and sample quality.

2. Prior to opening a tank for internal inspection,
the tank sampling tcam should:

s Review safety proccdures and emergency
contingency plans with the Safety Officer,

e Ensure that the tank is properly grounded,

s Remove all sources of ignition from the
immediate arca.

3. Each tank should be mounted using
appropriatc means. Remove manway covers

using non-sparking toois.




Collect air quality measurements for cach
potential sample location using an
explosimeter/oxygen meter for a  lower
expiosive limit (LEL/O,) reading and an
OVA /HNU for an organic vapor concentration.
Both readings should be taken from the tank
headspace, above the sampling port, and in the
breathing zone.

5. Prior to sampling, the tank headspace should be
cleared of any toxic ‘or explosive vapor
concentration using a high volume blower. No
work should start if LEL readings exceed 25%.
Al 10% LEL, work can continue but with
extreme caution.

.‘-

3.7.3 Sampling Procedures

);, Determine the depth of any and all liquid-solid
interface, and depth of siudge using a weighted
tape- measure, probe line, siudge judge, or
equivaient.

2. Coliect liquid samples from 1-foot below the
surface, from mid-depth of liquid, and from 1-
foot above the bottom sludge layer. This can
be accomplished with a subsurface grab sampler
or bacon bomb. For liquids less than 5-feet in
depth, use a glass thief or COLIWASA to
collect the sampie.

If sampling storage tanks, vacuum trucks, or
process vessels, collect at lcast one sample from
cach compartment in the tank. Sampies should

~ always be collected through an opened hatch at
the top of the tank. Valves near the bottom
should pot be used, because of their
questionable or unknown integrity. If such a
valve cannat be closed once opened, the entire
tank contents may be lost to the ground
surface.  Also, individual strata cannot be
sampied separately through a valve near the
bottom.

3. Compare the three samples for visual phase
diffcrences. If phase differences appear,
systcmatic  iterative  sampling shouid be
performed. By halving the distance between
two discrete sampling points, one can determine
the depth of the phase change.

4. 1 another sampling port is available, sample as
above 1o venify the phase information.

5. Measure the outside diameter of the tank and

determine the volume of wastes using the depth
measurements. (See Appendix C for
calculations.)

6. Sludges can be collected using a bacon bomb

sampler, glass thief, or sludge judge.

7. Record all information on the sampic data

theet or site logbook. Label the container with
the appropriate sample tag.

8. Decontaminate sampling equipment as per
ERT SOP #2006, Sampling Equipment
I ..

3.7.4 Sampling Devices
Bacon Bomb Sampler

The bacon bomb sampler (Figure 9, Appendix B) is
designed to collect material from varicus levels
within a storage tank. It consists of a cylindrical
body, usually made of chrome-plated brass and
bronze with an internal tapc:cd plunger that acts as
a valve to admit the sampie. A linc artached to the
top of the plunger opens and closes the vaive. A
line is attached to the removable top cover which
bas a locking mechanism to keep the plunger closed
after sampling.

1. Auach the sample line and the plunger line to
the sampler.

2. Measure and then mark the sampling line at
the desired depth.

3. Gradually lower the bacon bomb sampler by
the sample line until the desired level is
reached.

4. When the desired level is reached, pull up on
the plunger line and allow the sampler to fill
before releasing the plunger line to scal off the
sampler.

5. Retricvcthcsamplubythcumplcli?e. Be
careful not to pull up on the plunger line and
thereby prevent accidental opening of the
bottom valve.

6. Rinse or wipe off the exterior of the sampicr
body.




7. Position the sampler over the sampie container
and release its contents by pulling up on the
plunger line.

8. Cap the sample container ughﬂy and place
prelabeled sampie container in a carrier.

9. Replace the bung or place plastic over the tank.

10. Log all sampies in the site logbook and on field
data sheets and label all sampies.

11. Package s:mples and complete necessary
paperwork.

12. Transport sample to decontamination zone to
prepare it for transport to the anaiytical
laboratory.

Sludage Judge

A sludge judge (Figure 10, Appeadix B) is used for

an accurate reading of solids which can
settle, in any liquid, to any depth. The sampier
consists of 3/4-inch plastic pipe in 5-foot sections,
marked at 1-foot increments, with screwestyle
fittings. The top section includes a oylon line for
raising the sampler.

1. Lower the siudge judge to the bottom of the
tank.

[

When the bottom has been reached, and the
pipc bas filled to surface ievel, tug slightly on
the rope as you begin to raise the unit. This
will scat the check vaive, trapping the column of
material,

3. When the unit has been raised cicar of the tank
liquid, the amount of sludge in the sampie can
be read using the 1-foot increments marked on
the pipe sections.

4. By touching the pin extending from the bottom
section against a hard surface, the material is
released from the unit.

5. Cap the sample container Ughtly and place
prelabeled sample container in & carrier.

6. Replace the bung or place plastic over the tank.

7. Log all samples in the site logbook and on field
data sheets and label all samples,
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8. Package sampics and complete necessary
paperworik.
9. Transport sample to decontamination zone to

prepare it for transport to the analytical
laboratory.

Subsurface Grab Sampler

Subsurface grab samplers (Figure 11, Appeadix B)
are designed to collect sampies of liquids at various
depths. The sampler is usually couastructed of
aluminum or stainless stee] rubing with a
polypropylene or Teflon head that attaches to a 1-

liter sampic container.
1. Screw the sampic bottic onto the sampling
head.

2. Lower the sampier to the desired depth.

3. Pull tbe ring at the top which opens the spring-
loaded plunger in the head assembly.

4. When the bottic is full, relcase the ring, lift
sampler, and remove sampie bottle.

S. Cap the sample container tightly and place
prelabeled sample container in a carrier,

6. Replace the bung or place plastic over the tank.

7. Log all samples in the site logbook and on ficld
data sheets and label all samples.

8. Package sampies and compiete neccessary
paperwork.

9. Transport sample to decontamination zone to
prepare it for transport to the analytical
laboratory.

Glass Thief

The most widely uscd implement for sampling is a
glass tube commonly referred to as a glass thief
(Figure 7, Appendix B). This tool is simple, cost
effective, quick, and collects a sample without
baving to decontaminate. Glass thieves are typically
6mm to 16mm I.D. and 48 inches long.

1. Recmove cover from sample container.

2. Insen glass tubing aimost to the bottom of the

-



tank or until a solid layer is encountered.
About 1 foot of tubing should extend above the
tank.

3, Allow the waste in the tank to reach its natural
level in the tube.

4. Cap the top of the sampling tube with a

tapered stopper or thumb, ensuring liquid does
not come into contact with stopper.

5. Carcfully remove the capped tube from the
tank and insert the uncapped end in the sample
container. Do not spill liquid on the outside of
the sampie container.

6. Release stopper and allow the glass thief to
¢rain until the container is approximately 2/3
full.

7. Remove tube from the sample container, break
it into picces and place the pieces in the tank.

8. Cap the sample container tightly and place
prelabeled sample container in a carrier.

9. Replace the bung or place plastic over the tank.

10. Log all samples in the site logbook and on field
data sheets and label all samples.

11. Package samples and complete necessary
paperwork.

12. Transport sample to decontamination zone to
prepare it for transport to the anaiytical
laboratory.

In many instances a tank containing waste material
will bave a siudge layer on the bottom. Slow
insertion of the sampie tube down into this layer
and then a gradual withdrawal will allow the sludge
1o act as a bottom plug to maintain the fluid in the
tube. The plug can be gently removed and placed
into the sampie container by the use of a stainless
steel Jab spoon.

Bailer

The positive-displacement volatile sampling bailer
(manufactured by GPI or equivaient) (Figure 12,
Appendix B) is perhaps the most appropriate for
coliecting water samples for volatile analysis. Other
bailer types (messenger, bottom fill, ete.) are less
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desirable, but may be mandated by cost and site
conditions.  Geanerally, 'b_ailcrs can provide an
acceptable sample, providing that the sampling
personnel usc extra carc ia the collection process.

1. Make sure clean plastic sheeting surrounds the
tank.

2 Attach a line to the bailer.

3. Lower the bailer siowly and gently into the tank
0 as not to spiash the bailer into the tank

cootents.

4. Allow the bailer to fill compietely and retrieve
the bailer from the tank.

5. Begn slowly pouring from the bailer.

6. Cap the sample container tightly and place
prelabeled sampie container in a carrier.

7. Replace the bung or place plastic over the tank.

8. Log all samples in the site logbook and on ficld
data sheets and label all sampies.

9. Package samples and complete necessary
paperwork.

10. Transport sample to decontamination zone to
preparc it for transport to an analytical
laboratory.

COLIWASA

Some cquipment is designed to collect a sample
from the full depth of a tank and maintain it in the
transfer tube until delivery to the sample bottle.
These designs include primarily the Composite
Liquid Waste Sampler (COLIWASA) (Figure 8,
Appendix B) and modifications thereof.  The
COLIWASA is a much cited sampler designed to
permit representative sampling of multiphase wastes
from tanks and other containcrized wastes. One
configuration consists of a 152 cm by 4 em LD,
section of tubing with a ncoprenc stopper at one
end attached by a rod ruoning the length of the
tube to a locking mechanism at the other ead.
Manipuiation of the locking mechanism opens and
closes the sampier by raising and lowering the
neoprene stopper.



The major drawbacks associated with using a
COLIWASA concern decontamination and costs.
The sampiler is difficult if not impossible to
decontaminate in the field and its high cost in
relation to alternative procedures (glass tubes) make
it an impractical throwaway item. It sull has
applications, bowever, cspecially in instances where
4 truc representation of a multiphase waste is
absolutely necessary.

1. Putthenmplcrintheopcnposiﬁonbypladné
the stopper rod handle in the T-position and
pushing the rod down until the bandle sits

against the sampler’s locking block.

Slowly lower the sampler into the liquid waste.
Lower the sampler at a rate that permits the
levels of the liquid inside and outside the
sampler tube to be about the same. If the level
of the liquid in the sample tube is lower than
that outside the sampler. the sampling rate is
too fast and will result in a non-representative
sampile.

| R

3. When the sampier siopper hits the bottom of
the waste container, push the sampler tube
downward against the stopper to close the
sampler. Lock the sampler in the closed
position by turning the T-handle until it is
upright and one end rests tightly on the locking
block.

4. Slowly withdraw the sample from the waste
container with one hand while wiping the
sampler tube with a disposable cloth or rag with
the other hand.

5. Carefully discharge the sample into a suitable
sample container by slowly pulling the lower
end of the T-handle away from the locking
block while the lower end of the sampler is
positioned in a sample container.

6. Cap the sample container tightly and place
prelabeled sample container in a carrier.

7. Replace the bung or place plastic over the tank.

8. Log all sampies in the site logbook and on ficid
data sheets and label all sampies.

9. Package samples and complete necessary
paperwork.

10. Transport sampic to decontamination zore to
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prepare it for transport to the anaiytical
laboratory.

3.8 CALCULATIONS

Refer to Appendix C for calculations to determine
tank volumes.

3.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activities
which apply to the impicmentation of these
procedures. However, the following gencral QA
procedures apply:

e All data must be documented on ficld data
sheets or within site logbooks.

e All instrumentation must be operated in
accordance with operating instructions as
supplied by thc manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior to
sampling/operation and they must be
documented.

3.10 DATA VALIDATION

This section is not applicable to this SOP.

3.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow US. EPA, OSHA, and specific health and
safety procedures. More specifically, the hazards
associated with tank sampling may cause bodily
injury, illness, or death to the workes. Failure to
recognize potential hazards of waste containers is
the cause of most accidents. It should be assumed
that the most unfavorable conditions exist, and that
the danger of cxplosion and poisoning will be
present. Hazards specific to tank sampling are:

» Hazardous atmospheres can be flammable,
toxic, asphyxiating, or corrosive.

e If activating clectrical or mechanical
cquipment would cause injury, each piece
of equipment should be manually isolated
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CLP GUIDELINES



ROUTINE ANALYTICAL SERVICES

(RAS)

Centract Laberatery Pregram

USEPA Sampile Management @ffice



Low/Medium Concentration
Inorganic RAS

Target Analyte List
- Total Metals (Unfiltered)

- Dissolved Metals
(Field Flitered)

- Cyanide
AA or ICP Methods
35-day Data Turnaround

&

High Concentration
Inorganic RAS

Target Analyte List

- Total Metals

- Cyanide

Hydride ICP

Lab Screens for Concentration
35-Day Data Turnaround




Laboratory Quality Control (QC)
High Concentration Inorganic RAS

- Matrix Spike
« Duplicate
Lab Control Sample

Doubie Volume Field Sample for
Waters

QC Needaed for Each SDG

CLP Samples

A Sample is All Volume:
1) Of One Matrix
2) From One Station Location
3) For One Analytical Program
4) For One Laboratory

Each Sample is Assigned a Unique

Sample Number



RAS Requests -
Required Information

She Name

Location: Clty and State

She/Spill Code

Type of Activity

gahom:‘nnq Organtzation, Contact, and

Sampling and Shipping Dates
Numbear of Sampiles By Concentration

and Matrix

Parameters Required
Known or Suspectied Hazards

Sample Documentation

Creates a Legal “Paper Trail” for
Enforcement

Data Base on Sample Level

CLP Paperwork and Tracking
Systems Audited

Case Numbers, SAS Numbers
Reflect Ditferent Contracts

Contract Compliance Screening

Late Data Tracking

Billing and Accounting



Potential Problems with
Sample Shipment and Analysis

Incorrect or iIncompiets Paperwork
Laboratory Receipt of Incorrect Sampies
Insufficient Volume for Analysis Requested
Broken or Lsaking Sampies

Matrices other than Water or Soll
(l.s., Rocks, Leaves, Sticks, OlL, Etc.)

Non-Homogeneous/Multi-Phase Water or
Soll Samples

Anslytical Problems with Sampies
+  Laboratory Accidents invoiving Sampies
if Any of These Problerns Are Encountered,

ontact SMO immedistely i

RAS Summary
- Standardized Analyses for Organics and
Inorganics
« Low/Medium Concentration Waters and
Soils

- High Concentration Multi-Phase Samples
+ One Week Leadtime A

+ Projects Designated by a Case Number,
Example: Case No. 17000



SAMPLE PACKAGING SUMMARY

/
s

a—

anéd

&

I=7

METAL cE e |-

* ENCLOSE ALL SAMPLE CONTAINERS IN CLEAR
PLASTIC BAGS. _

~ PACK ALL MEDIUM AND HIGH LEVEL WATER AND
SOL SAMPLES IN METAL PAINT CANS.

6un.mcausmusnm.enwaaw
SAMPLE CONTAINED INSIDE.

« SURROUND CONTENTS OF CAN WITH NON-
COMBUSTIBLE. ABSORBENT. PACKING MATERIAL.

mmmo& iCE SEALED IN-PLASTIC
AND INORGANIC: SAMPLES TO BE ANALYZED FOR*

DO Lseice
CYANIDE TO 4°C.
‘%(‘O(SCN\!C& . \_’__//' ‘\\

“e ICE 1S NOT REQUIRED IN SK'PPING LOW LEVEL SOlL |

Y inovganics.  SAMPLES, BUT MAY RS UTIIZED AT THE
) DISCRETION OF THE SAMPLER.
, | ‘FM

« DO NOT COOL DIOXIN. INORGANIC LOW LEVEL
WATER. INORGANIC MEDIUM/HIGH LEVEL WITER OR
SO OR ORGANIC HIGH LEVEL WATER OR SOIL
SAMPLES. _

* PACK SEALED PAINT CANS OR PLASTIC-ENCLOSED
SAMPLE BOTTLES IN SHIPMENT CONTAINER

ot
* USE A METAL ICE CHEST FOR SHIPMENT (DO NOT
, USE CARDBOARD OR STYROFOAM CONTAINERS TO
SHIP SAMPLES).

* SURROUND CONTENTS WITH NON-COMBUSTIBLE,
ABSORBENT PACKING MATERIAL (DO NOT USE
EARTH OR ICE PACKING MATERIALS).

* TAPE PAPERWORK IN PLASTIC BAGS UNDER COOLER
u0.

* CLOSE COOLER AND SEAL WITH CUSTOOY SEALS.
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iy ."ES 31 VIAR + ¢o. "/.x/q‘ PEDERAL. ‘EX"&ES$ vative Description
legional Inlormation . Enter in Enter
Alrbll Number olumn D) in Column A)
{on-Superfund Program s, S i 2. HNO3 2. Ground Water
— NATEY /GULE SoUTH EnVIRom . LA 3 NaHSO4 3 Loachate
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) y
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con‘l)p!em? ase age 1of _( _ |Sample used for a spike afidlpr duplicate  “g Adduonfl Sampler Signalures o =H] chainof Custody Seal Number
FL 4o @ FL 14 &’ i N 2% F89Y4T
' CHAIN OF CUSTODY RECORD
AelnquishegMly (Signdlure) Date/ Time Received by: (Signanure) Relinquished by: (Signature) Date/ Tims  |Received by: (Signaiure)
[ l'!(‘!l Y:i1o ' 1 >
Hehnqunst by: (Sighature) " Date/ Time Recsived by: (Signature) Relinquished by: (Signarture) Date/Time |Received by: (Signal@——r {i
PN £
I . 7 s
Recewedby.. (Signalure) Date/ Time Received for Laboratory by: Date / Time Remarks s custody seal iniact? Y/N/none =¥~ ~J
(Signature) J N
W

EPA Form 9110-2 {Rev 5-91) Replaces EPA Form (2075.7), previous sdition which may be used

DISTHIDUTION
Dive Heqgion '’

Piok SMO Copy

White -

Lab Copy

Yellow - L ab Copy lor Relurn 10 SM(

Split Samples D Accepted

E] Dechned

(Signature)

l plmé\ u.)L\
o Lakh
For U

Io(‘lH”‘

\



“Ihis form replaces poth the individual Traffic Report and EPA Chain of Custody Rerord. 1f the samnphng
2am elects to use an alternative chain-ol-custodv form. cross out the bottom portion of this rcccrd and indicate that
.nain-olf-custody informauon 1s recorded on an aiternative lorm.’

Required
warer SGMpies  Volume Contoiner Type Sol/seciment  Required
—SamDiel Yawme
trrraciatie T Gowon ] ' X 4-Liter AmMDer -
© anQivss ~2 Giass Bone Ex:ocroue 6oz
I _owLeve) . 2 oRr (Low or Meaium -
0D Level”) e
| ‘ xGioss Bome ' 240 mt . 2Xx A%nzoxmm
(\ﬁ Voigtie Anovss - .3 IXTXONE
2 X 14i1er Amper (LWL‘:':?)“"“ o - Glos
P 1 .- \./ \/ ! Gios Botmes -
_xArgé:Nc;t:e - Gaton — — o — .
-0z. Wide-Mouth 150d VOA VIOR unoel SUQy, subeCt 10 CNANGEe. ChECK 10 8Nue DIODe! omng
{Meawm Level") J J U Gias Jors
voiaue Anovss 80 M 2 X 40-mi. Giass HIGH CONCENTRATION SAMPLE COLLECTION
(Loch;rv zg;:um _ L_ Vios REQUIREMENTS
Uguid or Solid  Required
o Samples Volume Coniainer lype
\_——/;
g * A Meomm ond HIgN Level Somoies 10 De 5eaed I Exroctobie ond 6 QL. = 1 X 8-02. Wioe-Moun
e Metal Can tor Srvorment VOIOTe ARCIVES Gloss Jor
>
\__/

H
1. Organic Sample Collection Requirements
+ Please indicate sample to spike and/or duplicate.
Ship medium and high concentration sampies in paint cans.
Aqueous sampies require one triple-volume sampie per twenty for Matrix Spike/Matnx Spike Duplicate.
Oily samples muszt be analyzed under the Spectal Analytical Services (SAS) program.
Confirmatory analysis and Special Analytical Services (SAS) parameters may require extra volume: for SAS
consult specified SAS methods for requirements.
« Additional sample volume not required for method OLCO].

e @ o o

2. Cooler and Sample Documentation

+ Compilete all sections of the Traflic Report/Chain of Custody Form - Press firmly with a ball point pen to ensure

that carbon copies are legible. Check the information and correct any errors.

Please remember to complete the Chain of Custody tnformation on the form.

* Seal the two sets of laboratory Traffic Report/Chain of Custody form copies in a plastic bag. Include a return
address for the cooler. Tape bag under cooler lid.

+ Overlap the lid and bottle and bottie of each sample container with custody seais.

* Seai each container in a plastic bag.

* Pack medium and high concentration sampies in metal cans.

* Cool low waters to 4° C. Cooling of low solls is optional. Do not cool medium or high concentration waters and
_soils. :

+ Séparate and surround cooler contents with vermiculite or equivalent packaging.
* Seal the cooler. overiapping the lid and body with custody seals.

+ FAX SMO a copy of the Traffic Report/Chain of Custody Form as soon as possible. Send SMO the pink copy of
the Traffic Report within 5 days. -

* In column E RAS analysis indicale number of sample bottles sent for analysis.

3. Sample Shipment Reporting
» PHONE IN ALL SHIPMENTS IMMEDIATELY TO SMO (or to RSCC. {f instructed)
Required information:
Case (and/or SAS) Number
Date shipped
Number of samples by concentration and matrix
Carrmier and airbill number
Next planned shipment
Leave vour name and a number where you can be reached.
* Information for SATURDAY DELIVERIES must be phoned in by 3:00 PM (Eastern) the preceding FRIDAY.
* Report any delays or changes of scope (i.e.. changes in number of sampies to be collected. matrix changes. etc.)
» CALL IF YOU HAVE ANY QUESTIONS
USEPA Contract Laboratory Program
Sampie Management Office
0. Box 818
Alexandna. VA 22313
Phone: {703) 557-2490
{703) 684-5678
FAX: (703) 683-0378



'Y L1 7/ \ tHruos bt Altsangna VA Jo3t) @A I VI VULV T LTS
035517490 1155572090 {For Inorganic CLP Analys's)
1 Sample 2 Preser 1 Region No Samphng Co § Date Shipped|Carrier
Descrniphon vative
(Enter (Enter in _ )
i Column Aj| Column D} Sampler (Name) Airbil Number
HCI
HNQO3

7. Date Received -- Received by

(sboratory Contract Number |Unit Price

Surtace Water

Giound Water — —
l’eacham NaOH ampler Signature 6. Ship To

H2S0
RAinsale 29U4
Sol/'Sediment K2CR207 . _
01l (SAS) ice only 4 Type of Aclinty Fomediat Romoval

8. Transter to Date Received

Received by

DN —

. AT Oilher Lead
Waste {SAS) o me  RIFS CLEM
Other (SAS) (3AS) F [[7] Remesa gp REMA _
(Specity) (opecily) IbRP| | PA [_] RA REM § Contract Number
T _| SSt}__ ] OaM OIL
* raserved ED L, ! L§! _~.._Np ,gﬁ |
ap A (0] E - RAS Analysis F G H I L K . L Phase. |
Sample tnter | Conc [Sampte|Preser *M.—;,: Low Hgh Regional Specilic Station Mo/Day/ Sampler]| Corresp. |} Sample [High Conc. Phase |
Humbers ' Low | Type | vative | —— Conc Tracking Number Location Year/Time | Initials | CLP Org.[Condition | (Check below) |
(rom from | Med [Comp /| trom [l | or Tag Numbers Number Sample Samp. No on P g f g ‘
fabel) Box 1] High| Grab | Box 6 3 § Eg g Collection Receipt = B3 |
e|Ei5133|2 |8k 9 |Bss ‘

Shipment tor Ca-e i’age I of
complete 7 { Y.N)

Chain ol Custody Seal Number

vl Sample used lor a spike and/or duplicale Additional Sampler Signatures

, ' " CHAIN OF CUSTODY RECORD

Relnquishied by (Signature) Date’/ ime  |Recewed by (Signalure) Relinquished by (Signature) | Date/Time  [Received by (Signature)
Rehmgquished by tsfgll«ﬁult’) Date 7 Tune Received by> (Srgnatwre) Relinquished by (Signature) ' Date/ Time Received by (Signalure)

Hecened by tignatire) Date / Time Aecewed for Laboratory by Date/ Time  |FAemarks Is custody sealnact? Y/Ninone

{Signature)
Spit Samples [ A] Accepted  {Signaluie)

EPAForm 9110 1 (Hew 5 91) Reptaces EPA Form (2075.6) previcous edihion which may be used ‘
DISTRBUTNION [ ][)e(lmml ‘ i
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EXHIBIT C

TARGET COMPOUND LIST (TCL) AND
CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Lo b/MEb(hW\ @NC
RAS SRAANIC

NOTE: The values in these tables are quantitation limits, pot absolute
detection limits. The amount of material necessary to produce a dstector
response that can be identified and reliably quantified is greater than that
needed to simply be detected above the background noise. The quantitation
limits in these tables are set at the concentrations in the sample equivalent
to the concentration of the lowest calibration standard analyzed for each
analyte.

Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be
achievable.

The CRQL values listed on the following pages are based on the analysis of
samples according the specifications given in Exhibit D. For each fraction
and matrix, a brief synopsis of the sampling handling and analysis steps is
given, along with an example calculation for the CRQL value. All CRQL values
are rounded to two significant figures. For soil samples, the moisture
content of the samples is pot considered in these example calculations.

c-1 . OLMO01.0




TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

—Pesticides/Aroclors CAS Number ug/L ug/Kg (pg)
98. alpha-BHC 319-84-6 0.05 1.7 5
99. beta-BHC 319-85-7 0.05 1.7 5

100. dalta-BHC 319-86-8 0.05 1.7 )

101. gamma-BHC (Lindane) 58-89-9 0.05 1.7 S

102. Heptachlor 76-44-8 0.05 1.7 5

103. Aldrin 309-00-2 0.05 1.7 S

104. Heptachlor epoxide 1024-57-3 0.05 1.7 5

105. Endosulfan I 959-98-8 0.05 1.7 5

106. Dieldrin 60-57-1 0.10 3.3 10

107. 4,4'-DDE 72-55-9 0.10 3.3 10

108. Endrin 72-20-8 0.10 3.3 10

109. Endosulfan II 33213-65-9 0.10 3.3 10

110. 4,4’ -DDD 72-54-8 0.10 3.3 10

111. Endosulfan sulfate 1031-07-8 0.10 3.3 10

112. 4,4'-DDT 50-29-3 0.10 3.3 10

113. Methoxychlor 72-43-5 0.50 17.0 50

114. Endrin ketone 53494-70-5 0.10 3.3 10

115. Endrin aldehyde 7421-36-3 0.10 3.3 10

116. alpha-Chlordane 5103-71-9 0.05 1.7 5

117. gamma-Chlordane 5103-74-2 0.05 1.7 5

118. Toxaphene 8001-35-2 5.0 170.0 500

119. Aroclor-1016 12674-11-2 1.0 33.0 100

120. Aroclor-1221 11104-28-2 1.0 33.0 100

121. Aroclor-1232 11141-16-5 2.0 67.0 200

122. Aroclor-1242 53469-21-9 1.0 33.0 100

123. Aroclor-1248 12672-29-6 1.0 33.0 100

124 . Aroclor-1254 11097-69-1 1.0 33.0 100

125. Aroclor-1260 11096-82-5 1.0 33.0 100

uantitacjion Limjtsx

* Quantitation limits listed for soil/sediment are based on wet weight. The

quantitation limits calculated by the laboratory for soil/sediment,

calculated on dry weight basis as required by the contract, will be higher.

There is no differentiation between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors.

c-8
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APPENDIX E
SITE EVALUATION CHECKLIST




SITE RECONNAISSANCE CHECKLIST
GENERAL SITE INFORMATION WORKSHEET

L. SITE INSPECTION INFORMATION

L. Date and time of the Inspection: /_J__at__:___ am/pm
2. ON personnel performing the inspection:

d.

b.

C.

L)

. Names of site owner or representatives present

a.
b.
C.

4. Names of regulatory officials present:
a.
! b,
c.

5. Weather conditions during inspection:

a. Temperature: degrees F
b. Cloud Cover: percent’
c. Rain/snow: amount

II. GENERAL SITE INFORMATION
1. ___ Official site name / CERCLIS ID: (TXD )
2. Accurate street address:
3. City and State:
4. List current owner(s) name(s) and address(es):
5. List past site owners and addressess, if possible:
5. Indicate ownership type ("C" for current, "P" for past)
a. Private e. Federal
b. Municipal £ DOD
c County g DOE
d. State h. Indian
e. Unknown 1

Other (describe):

B. Verify site location on a topo map, indicating the reason for any discrepancies below:-

e —— e - o
P ol XN
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SITE RECONNAISSANCE CHE. .IST
SITE FEATURES WORKSHEET

1L SITE FEATURES

1. ____ Draw a sketch map of the site to show the location of important site features

-

2. Describe site access features:

2. Locations where the site can be accessed:

b. Major roads leading to site:

c. On-site roads / paths and their condition:

d. Location/condition of barricades impeding site access:

3. List current/historic site occupants and landuse:

a. .
b. -
c
d

4. ___ Indicate the nature of the site occupant(s) (put corresponding letter from above beside type below
a. ____ Lumber or wood products L ____Rerail

s b. ___ Inorganic chemicals m. ___ Recycling
c. ___ Plastics or rubber products n. ____ Junk/salvage yard
d. ____ Paints or varnishes 0. ____ Municipal landfill
e. ____ Industrial organic chemicais p-___DOD
f. ___ Agricultural chemicals q. ___DOE
8. ____ Misc. chemical products r.____DOI
h. ___ Fabricated structural metal products 5. ____ Other federal facility,
i. ____ Electronic equipment t.____ RCRATSDsite:
j- ____ Other manufacturing: w RCRA generator; —
k. ____ Mining and other exploration: v. Other RCRA: _
x.____ Other: ‘

5. ____ Status: a. ___ Active b.____ Inactive or left site

6. ___ Describe buildings or other structures (occupant, size, location, use)
a.
b.
c.
d.
c.

7. ____ Locate and describe the following:
a.___ Municipal water supply hook ups, if any
b.___ Storm drain Inlets or discharge points
¢.____ Sanitary sewers
d.____ Parking lots and other impervious surfaces
e.___ Water welils
f____ Oil and gas wells:
g____ Mining activities onsite:
h. __ Rail spur locations (usage): -
i____ Pipelines (owner/contents): S




SITE RECONNAISSANCE CHE( ST
Si. £ FEATURES WORKSHEET CONTINUED

IV. NATURAL STTE FEATURES

1. Describe regional and site topography

2 Determine the site surface gradient / slope

3. Describe site and adjacent property vegetation
4.

Describe site surface soils (texture, color, structure)

3. Describe site and local surface geological features (lithology, structures, grain size)

6. ___ Locate and map nearby surface water bodies surface:
a. Determine the dimensions and profile of each surface water body

b. Describe flow rate and direction of flow, if any

¢. Indicate the type surface water usage (fisheries, water intakes)

7. Locate and map any springs, seeps, ponded areas or wetlands
8. Locate and map any drainage swaies or ditches onsite
9. Determine the direction and destination of site runoff

10. List other potentially sensitive environments
a.

b.
.

V. OTHER NOTABLE SITE FEATURES

1. Describe any other notable site features below:




SITE RECONNAISSANCE CHE LIST
- -«E OPERATIONAL HISTORY CHECKLIST

VLS (0) RY

1

2

3.

4

5.

6.

7.

8.

. Describe the exact types and quantties of wastes stored and generated (what/when):

me a0 gp

— Determine the locations of historic waste disposal practices onsite (check as source area below):
— Map and describe historic buildings, storage areas or process areas no longer obvious onsite:

Determine the current/historical number of occupants or workers onsite daily
!

Describe in detail the current/historical processes used onsite:

List site environmental related permits (RCRA, TACB, TWC, TRRC, TDH, etc.)

RO o

Get copies of any manifests or other records available

Describe other relevant facts concerning site operations:



* SITE RECONNAISSANCE CHEC ST
POTENTIAL /ASTE SOURCES IDENTIFICATIUN WORKSHEET

A. Check the potential waste sources below which are found onsite:

1.

!J

(V3]
.

Dry wells or injection wells
Ponds, lagoons or other surface impoundment

Landfills

4. __Land treatment or land farming areas

3. ____ Arcas of contaminated soil

6. ___ Storage tanks or other nondrum containers

7. ____ Drums or drum-like containers

8. ___ Incineration areas or burn pits

9. ____ Piles (Chemical, scrap metals, tailings, etc.)
y
‘ 10. ___ Ventilation systems

11. ___ Hydraulic lifts

12. Pits or sumps

13.

14,

15.

16.

17.

Transformers

Contaminated sediments or surface water with unidentified source
Contaminated groundwater with unidentified source

Other source type (describe: )

No sources identified




SITE RECONNAISSANCE CHE( IST
W. .. {E SOURCE DESCRIPTION-WORKSHEET

(Compiete one sheet for each source ares)

—— Assign waste source a name for idendfication: _

——_ Status of source area (closed, inactive, active) '

Locate the source area on a map and describe location:

Measure the dimensions of the source area: _

Determine the length of time that the wurccarcacontmnedm:

Describe the method of source containment and dcgree. of maintenance:

Describe the method of secandary containment and maintenance:

Indicate the current and historical contents of source area:

Metals ____ Paints/pigments/dyes
____ Solvents

____ Laboratory/hospital waste

i e

i A o

i

|
gé
2

Acids/bases

Frlr'-o ppop
&
f

___ Other (describe)

Construction/demolition waste
unicipal/residential type waste

— Explosives
9. . Describe the physical state of the waste (check one)
) a. ___ Solid b. ___ Powder
c. __Liquid d. ___ Sludge
e. __ Gas
10. ___ Determine the location of waste generation:
a. ____ onsite b. ____ offsite (generator):

11. ____ Indicate who authorized waste deposition:
, a. ___ Presentowner c ____ Unauthorized
b. ___ Formerowner d.___ Unknown
12. ___ Assess the accessibility of the source area to the public:
a. ____ Accessable b. Nonaccessable (why):

13. Current and historical high level of containment
14. Method of secondary containment and degree of maintenance
1S. Indicate if there is visual evidence of a release

a Discharges or waste streams (Indicate receiving body):

b. Leachate outbreak
c. ____Spill or leak
d Other type of release (describe):

16. ___ Indicate if there is visual evidence of contamination around source
a. ___ Stained/contaminated soil (area):
b. ___ No evidence of

17. ____ Describe cover over the source area

a. ____ Engineered cap

b. ___ Buried (w/oil, asphalt, etc.)

¢ ____ Other (Roof, tarp, etc.)
18. ___ Functioning collection or venting system (describe in detail)
19. __ Evidence of biogas release (odors, vapors, FID response)
20. ____ Describe Vegetation around source area:

a. Type and degree of vegetation:

b. Condition of vegetation (stressed/unaffected):

-
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VIIL OFESITE SURVEY -

1. ___ Describe and locate ¢. . map adjacent and nearby sites of mterest
a
b.
c.

2. ____ Map location of public facilities (schools, day care facilities, parks, etc.)

a.
b.
c.
3. ___ Determine the location and number of residences within a 1/2 mile radius of the site:
4. ____ Detcrmine the population of workers, schoolchildren, etc in areas near the site
5. ___ List alternative source sites within a four mile radius:

a. Automobile service stations
1.
2

b. Dry cleaners
1.

2
¢. Manufacturing/industrial sites
1

2

d. Rail loading areas
1.

e. Landfills
1.

f. Other sites
)

6. Locate and describe surface water bodies as follows: _
a. Distance to probable point of entry of a waste from the site

b. Flow rate and direction of flow

c. Storm drains discharging into the surface water body

d. Potential targets along the surface water

¢. Branching in surface water flow path and effect on target

f. Tidal influence effect on flow

g. Tributaries with alternative source sites

h. Drinking water intakes

i. Fishing or other recreational use recreation

7. ____ Locate and describe water wells in the distance limit, as possible:
a. Location of well and distance from site

b. Well owner and population potentially served

c. Well usage and compietion information

--
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